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THE BEST POLE ANCHOR 


An Analysis: 


1. One that requires the least time to install. 

2. One that requires the least brains to install. 

3. One that requires the least supervision during installation. 

4. One that can be inspected with ease and sureness after installation. 
5. One that has the least number of parts. 


6. One that can be installed without digging a hole. 
7. One that screws into the solid ground without disturbing it. 

8. One that is set as soon as it is in at the full depth. 

9. One that has no moving parts to adjust or get out of order. 

10. One that has no welds, bolts, rivets, etc., to weaken the rod. 

11. One that does its work as well or better but at a lower cost than other an- 
chorages. 

12. One that has been tried and tested and found satisfactory by engineers every- 
where for a period of ten years and which is being used more and more by the people 
who have tried them. 

13. In other words, The Matthews’ Guy Anchor, long and favorably known as the 
Stombaugh. It is the only anchor made that will meet the dozen conditions named 
above. It is simplicity itself. Screws into the solid ground in five to fifteen minutes 
and holds until the elements destroy the rod. No guess work; no chance of anything 
being buried unadjusted by careless or malicious workmen. Your inspector can tell at 
a glance whether he can conscientiously O. K. the work of a crew who have been put- 
ting down these anchors. If they are in at the right angle; if the right size rod for the 
strain shows above the ground, and if in five or more feet he knows that the work is 
well done. 

Send your orders or write for further information to 


W. N. MATTHEWS AND BROTHER 


Manufacturers of Matthews’ Patented Money-Saving Specialties 
229 NORTH SECOND STREET, ST. LOUIS 
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Platinum 


Platinum Wire, Sheet, Foil, Platinum Rivets and 
Contacts. Special forms made to specifications. 


All of “Baker’’ Quality 


Platinum Scrap Purchased 








Write for Catalogue 


BAKER & CO., Inc. 


N. Y. Office: 30 Church St. NEWARK, N. J. 
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BECAUSE 


they are equipped with 


AMERICAN “PATENT 
MICA FUSES” 


The “ENCLOSED” MICA 
FUSES do not need to be 
mee, constantly REPLACED, it is 
= ABSOLUTELY impossible for 
















TELEPHONE 
WIRE 

BEST BY EVERY TEST 

Dubbed by leading users 

Plain talk and long dis- 

tance wire because of its 


superior quality 


WRITE FOR FREE SAMPLE AND MAKE 
COMPARISON—BE CONVINCED 


Handled by Leading Supply Houses 
or Sold Direct. 





INSIST ON THEM 














Indiana Steel 4 Wire(o. ionic ELECTRIC FUSE CO. 


MUNCIE-INDIANA MUSKEGON, MICH. NEW YORK. N.Y 
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of the years have borne fruit; and the opportunity to 
make correction was unequaled. 

In the field of public utilities the telephone stands 

In tranquillity or in calamity our first need 1s 

and without the telephone our 

speech is limited indeed. So almost the first indication 

of industry in the stricken city, the advance guard of 

resumed activity, was the telephone engineers laying their 

for a greater system by the lhght of the burning 


supreme. 
speech with our fellows: 


plans 
buildings 


\nd 


phone with outstretched arms. 


has welcomed the tele- 
There is no talk there of 


Practically all the new 


San lrancisco rebuilt 
the annoyance of a dual system. 
structures are wired for two systems. 

lor these reasons, and because 
one of the finest and largest independent telephone sys 
tems ever installed, the largest automatic installation 
ever completed, TELEPHONE ENGINEER is proud to pre- 
sent the story of its inception and inauguration, told by 
the engineer who was responsible for its development. 
Samuel G. McMeen, by the successful undertaking of this 
ereat work, has added greatly to an engineering reputa 
tion already as broad as engineering itself. 

The history of independent telephony on the Pacific 
record of development as clean and virile as 
any in the annals of the art. Within a few years from 
the inception of competition in Los Angeles, that com- 
munity had the record for the number of telephones per 
unit of population. Whether this result was due to the 
unusual activity or efficiency of the operating company 
which accomplished the development, or to the attitude 
of the broad-gauged and optimistic people who inhabit 
the land of the sunset, we do not know. But the Home 
Telephone Company of San Francisco is the same com- 
pany that operates in Los Angeles; and San Francisco, 
too, is on the sunset slope. The tokens point to a bright 
and busy future for the independent telephone plant of 


1 
| 


the Golden State metropolis. 


San Francisco has 


coast 1s a 


HARVEST IN IOWA. 

A* far back as we can recall, harvesting of crops 

sensational developments in the telephone industry 
come along about the same time. While the Iowa farm 
ers are cutting their grain, the Iowa telephone operators 
are making some hay. The Corn Belt, Cedar Rtpids and 
Marion, Johnson County and Hurmence systems have all 
been sold to the Iowa Telephone Company. 

\s usual, there is no reason given for this wholesale 


and 


transferring of independent lines and exchanges to Bell 
ownership. The men who developed these extensive in- 
dependent systems accepted a satisfactory consideration 
for their properties, pocketed the proceeds and have gone 
about their business. In some instances the services of 
the individuals who have long been identified with inde- 
pendent progress have been retained by the purchasers. 
So far as we can learn, James H. Shoemaker of the Corn 
Belt will continue to manage that property. H. A. Doug 
f the Cedar Rapids and Marion system, has resigned 
in business on his own account. S.S 
Lichty will continue to edit his very personal page in the 
Western Telephone Journal, and we hope he will pull 
off an interview with himself, for the first 
effort was a remarkable achievement. E. A. Hurmence sold 
every one of his exchanges and lines in Howard county 
and took over the Bell exchanges at Sumner and New 
Hampton. In addition, the Bell got West Union, Elgin 
and Clermont in Fayette county. Shade of Oscar Went 


lis post to engage 


occasional 
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worth Rogers, what a blow to West Union! The arrang: 
ment has been to eliminate competition in a vast terri 


tory that has enjoyed intensive cultivatior How effe 
tively it will accomplish this remains to be seet 
Presuming that the rates are to be slightly increas 
the service still further improved, the long distance rel 
tions made more complete, then the probability of addi 
tional systems for that territory are somewhat obscurt 
Che situation 1s interesting. We have good r to be 
lieve that as between the two competing tems ther 
must always exist an amicable relation. In examples lil 
eastern Iowa now affords, there see to be | on 
every camp Indepe ndent capital ha de 
tically all the territory that the Bell formerly ignors 
That capital has now been returned to the pioneers 
the systems have been linked together he met | 
fought for supremacy are still on the job rendering 
service that will doubtless prove satisfactor1 vhile tl 
thing is new If the methods of tl Ri “me 
characteristics which prevailed prior to tl 
independents, then there will be ( 
ne? plants 
There should be mm C 
pendents over the Bell invasio1 f |i 
census sets down more than 5,000 tel 
tions in the Hawkeye state alone, 
ful out of the northeast oug 
dent organization against further 
iy the d of the eT ’ o 
con! at opinion at eve 
tion S the fault ot the operat 
vit the calling pat 
Ing b error suffers e i] 
ent is likely to be quite | ] 
for n stating the 1umbe ( ed ( 
and then anathematizes ‘“‘th ervice 
ight connection, even when thi 
All thle is inpometaton? encmoth + tart 
ture, and has a bad effect 1e | 
telepl ( service The vil] ( 
ances for complicated apparatus and 
evitabl percentag of ¢ | 
element in the work, as represented 1 
kes occasional mistake ert 
iverage subscriber Whe S \ 
t f error actually is, h 
particular station should e1 
the public demands absolute perfection. one hundred pet 
cent efficiency, and no apology will answer a thstitut 
It is true that fift C1 
numbet errors in l big ( )] r ter ] 
the perator: and 1 diffi t h 
can he reduced Perfecti 4 
proportion of operating « 
based on the number of ( 
th ne p cent r.2 if 
Minetv-nine ne cent ( ‘ 1] 
expected from this quartet 
It is obvious, the { t 
responsible for the other f o 
errors, namely the call ) ! 
in this feature of service \ 
no wav responsible to the 
nature or wav of his calf hicul t 
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yy reducing its idle periods. But the advantage gained 
almost nullified by the decrease in efficiency of service; 
the message n elective circuit inevitably overlapping 


not 
primarily its 


The phantom circuit of long distance work is 
1] a selective system; but 
the 
is represented by 


N 2n — |] 


e same—to increas¢ efficiency of the 


e actual gain 


\ the greatest possible number of messages 

ent simultaneously over 1 physical, metallic 

its It can never become an actual duplex systen 

Ob nditions call for a greater saving than this 
Indications are that the problem will be met by some 

it he line of the methods used in switchboard 
lesion l‘ifteen switchboard cords, which are nothing 


rt trunk lines, will take care of one hundred busy 


nes It is plain, then, that with the proper 
+4 ] 17 1 41 -| ~ 
[teen lines would do the present work of one 
\nd a curve constructed on this basis shows 
- : ie +}, - ‘ + ] t 
e greater the number of lines, the oreater the ratio 


equent efficiency. 





g ( ginning 

i, P itions to t 1] f kit al 

( I1¢ S WiOons tO ie p! IE Ol <1 
1 J ] : 

e subscribers good t each otnel oy e GI ( 

quite promising, too, although we have not had 
1 \ 1 11) F ¢] ] y] 

thi por tv to digest any of them t ug! : 


ur opinion that if they continue to come 
promised by the present mail, the vital 
urtesy will be answered several times, and 
pant 


tel > 117 aes 
teiepnone user Will De GUILE 


technical difficulty by 
1y telephone t 
he subject than laymen 
ught 


men migh 
write on the 
that they may be presumed to have spent more th 
jut 1f vou have a friend who has a civility the 
ot know what a 


We w: 


THE LAY IDEA Ol 


~ a recent controversy as to the burying of wires in 
S Ilinois, a “well-known telephone expert” 
vas quoted by the local press to the effect that telephone 
ited to go to the expense of placing their 

wireless telephone migl 


nduits 
part of their equip 


WIRELESS. 


because the 
pense altogether with that 


[t is hardly conceivable that the general public, not 

) on the telephone expert of the type quoted, hold 
le a view of immediate possibilities in wireless 

\ certain that reliable exponents of the ether 
vay ke no assertions of the sort. But it is quite 


situation contains possibilities for th 
he credulous that are startling. The 
layman knows but one meaning for the word “telephone.” 
lo his mind this meaning is not altered by the prefix 
sound of the combination 
technical, 


of t 


“wirele he very seems 


purely and 


cditterence 1s 


lange in plant 
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We are all proud of the wireless telephone as a 
scientific achievement, as a laboratory experiment brought 
to commercial importance. As a rival 
garden variety of telephone, we know that 

nary phases of work it has no place. That fact can be 
kept before the public without detracting in any degree 


g 
fron 


to the common, 
| in the ordi 


the actual merit of the wireless in its own sphere 
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erates in southern New Jersey 

The present offer contemplates a transfer of more 
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San Francisco s Automatic System 
By Samuel G. McMeen 
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is much greater than at that time. Ata rough figure, the 
population of the community is about 700,000. The 
effect on the business life of the city is much the same as 
if the North, West'and South Sides of Chicago were sud- 
denly to increase in population without a change in the 
intense business center. The effect is even more marked 
than a similar proportional change in the sizes-of Brook- 
lyn and towns on the Jersey side, for the reason that San 
[‘rancisco is more absolutely the business’ center of its 
community. 

For nearly a year following the fire, the business of 
the city was housed in temporary quarters at the out- 
skirts of the burned district. Now, three years later, 
practically all of the interests which were burned out 
downtown have returned to permanent downtown quar- 

New buildings, however, are under way on every 
Che progress that has been made toward the recon- 
struction of the city since the disastrous fire and earth- 
quake of 1906 has never been equaled in history. The 
ity today has a greater population than it had prior to 
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the fire. Its prominence as a converging point for trans- 


portation, both land and marine, and its consequent pre- 


eminence the coast as a commercial point have nat- 


irally constituted a dominant factor in the rebuilding ot 


on 
the inasmuch as the recognition of this has inspired 
the courage which has promoted the heroic and unpre- 
cedented work done during the past three years towards 
repairing the damage of April, 1906. San Francisco 1s 
already a bigger and better city than it ever was before, 
and is rapidly approaching the stage when every portion 
of the burned area will be covered with the most modern 
buildings known to present architecture. Nearly all of 
the new buildings are of a class calculated to withstand 
the effects of any repetition of the holocaust of three 
vears ago. The office buildings of the entire business 
section of this city, which are all new, have been equipped 


City ’ 


for a dual telephone system, which very materially facili- 
tates the progress of the home company’s installation 
work. 


The first r n to restore itself after the fire was 


eg Kk 
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the mixed residence and business Latin Quarter. By 
means of their own, these citizens were able to produce 
the actual cash required for reconstruction in a shorter 
time than seemed possible in other parts. 

One of the show features of the old San Francisco 
was Chinatown, to which the tourist was guided with 
pride and from which he carried an assortment of curios 
and misinformation. In the summer after the fire, east- 
ern newspapers persistently reported that the Chinatown 
district was to be changed to some outlying quarter 
This has not happened. Chinatown is restored in its old 
location in a very attractive form and with all of its 
more respectable features improved. The intricate sys- 
tem of underground passageways, of which Chinatown 
guides have made so much in the past, probably has been 
eliminated by earthquake and reconstruction. At any 
rate, the Chinatown of today is, to all appearance, a 
spectable, busy and useful part of the new San Fran 
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cisco. 
Independent telephony reached ¢ 
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sequence of its original success in 
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first important independent movement on the Pacific 


coast was in Los Angeles, beginning there seven years 


ago. It was Los Angeles which reached the maximum 
total telephone development of the world, outdoing 
Stockholm, Sweden, which had been the banner com- 


munity until that time. 

The Home Telephone and Telegraph Company of 
Los Angeles adopted the usual manual telephone switch- 
board for the first central office, but before the second 
central office was equipped a full investigation by the 
company’s representatives had interested them in the 
automatic telephone. The interested parties thereupon 
secured the exclusive rights for the use of the automatic 
telephone in the state of California and the balance of the 
Los Angeles plant was made automatic. Its growth was 
unusual, if not unprecedented, and from a modest be- 
ginning of five thousand telephones it has grown, in a 
very few years, to a system of over thirty-one thousand 
with constantly increasing popularity; so much so, that 
the Home Telephone Company of Los Angeles now does 
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by far the greater portion of the telephone business of 
that city. 

One consequence of the Los Angeles development 
was the development of Southern California in general, 
and another was the securing of a franchise in San Fran- 


cisco. Pasadena was built and installed with long-dis- 
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Serves Downtown Dis 


Howard Office, Howard 


Street Near Fifth Street. 
trict, South of 5 


Market Street 


tance lines connecting the plant with Los Angeles. Santa 
Barbara followed, and one by one all of the important 
cities and towns south of the Tehachapi line now have 
independent telephone plants, each one of which is con- 
nected with Los Angeles by long-distance lines. 

The physical and financial success which attended the 
independent movement in the southern end of the state 
logically gave rise to the extension of the movement to 
the northern portion of California; and with that object 
in view, the gentlemen identified with the initial inde- 
pendent plants in Los Angeles and elsewhere, applied for 
and secured by purchase a franchise from the city and 
county of San Francisco for the construction and installar 
tion of a plant in that city, the plan being to build and 
equip similar plants in all of the near-by Bay cities, viz: 
Oakland, Berkeley, Alameda, Fruitvale, etc. 

Negotiations for the San Francisco franchise began 
before the fire and were brought to a formal completion 
immediately after it. No one who has not seen the city 
in ruins can form a clear appreciation of the courage 
and far-sightedness required to commit a group of in- 
terests positively to the construction of a telephone system 
in a city with so vague a future. 

The ruins of San Francisco offered a unique oppor- 
tunity for a telephone development study. One needed 
to determine at the outset what would be, at successive 
future times, the boundaries of retail shopping districts, 
the financial district, the wholesale and manufacturing 
districts and the several kinds of residence districts. It 
was entirely obvious that radical differences would exist 
between the old city and the new. Undisturbed, the 
causes of change would have shifted the boundaries of 
these general areas imperceptibly, but surely. A great 
catastrophe could make many of these changes come about 
at one jump, both by relieving the natura! resistance to 
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causes of change and by permitting the future to be an- 
ticipated. 

How far and in what directions these influences 
might act were questions needing to be answered, and in 
them lay much of the difficulty and much of the absorbing 
interest of the task. 

After the conception of the general picture of the 
future had been reached, the development study was con- 
ducted in the usual way, forecasting the possibilities of 
small unit areas and solving the whole for an economic 
arrangement of central office districts. Automatic equip- 
ment having been adopted considerably in advance of 
even the first general study, the detail development study 
contained one feature not usual in similar studies of 
earlier times. This was the changing conditions of auto- 
matic practice relative to a probable increasing economy) 
in the use of inter-office trunk lines, with the further ap- 
parent probability of being able ultimately to subdivide 
the areas of less dense central office districts into sub 
office districts containing satellite equipments. 

Local ordinances of San Francisco prescribe a down 
town area in which the use of aerial wires is prohibited 
The underground area actually adopted in the construc- 
tion here described is many times larger than that legally 
named and is believed to be great enough to discount all 
future legislation within the period for which the original 
construction has been made. As executed so far, thi 
conduit system now includes 421 miles of duct and 850 
vaults. The area covered, considered in f high 
way, contains 160 miles of streets. The ducts are laid 
not more than four wide throughout, with a few unin 
portant exceptions. 

The character of 
briefly that of surrounding all duct materi: 
crete envelope, whatever may be the type of conduit en 
Both clay and bitumenized wood fiber duct ma 


the underground construction 


il with a cor 


ployed. 


terials are used. All vaults are of concrete, with vein 
forced tops. Conduit laterals are of iron pipe to a con 
siderable degree. As water in the ground never freeze 


in San Francisco, a trapping of water in such a pipe ts 








West Offi Serves General Western Business and Residence 


not a matter of great concern. The absence of freezing 
temperatures simplifies other features, particularly actual 
outdoor construction work, which is possible at all sea- 
sons. 

A feature not often encountered i- 
land near San Francisco Bay there 


in the low 
vaults in 


that 


are many 
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which the ducts are low enough to be below tide level. 
If such a vault have a sewer connection without some 
automatic trap, the tides will be found rising and falling 
in the vault with characteristic regularity. A sewer con- 
nection without an automatic irap, therefore, is a much 
poorer arrangement than no sewer connection at all. 
Even if there be none, the fact tivat the sand surrounding 
the vault is practically saturated the most of the time 
will keep water in the vault regularly. 

Buildings in the intense business center naturally are 
served direct by cables from ihe conduit system. Back 
wall and fence distribution also are widely used. In such 
parts of the city as have alleys, distributing poles in 
them enable the distribution to be made by contact with 
the conduit system at the end of the alley. The con- 
duit system lies at right angles to the alleys in all such 
regions. 

The distributing system is entirely destitute of 
wire. Aerial terminals are of the porcelain type in which 
the seal between free air and the dry paper cable core is 
made by filling the terminal after the paper insulated 


bare 











J 
South Office, Seventeenth Street and Albion Avenue Serves Missi i 
Potrero Districts 
wires are in position in the lock-nut binding, posts. 


Throughout the distributing system, the principle of 
fusing each conductor at the point of junction between 
exposed and unexposed wiring is adhered to. At such 
points of junction, the fuses are housed in a inanner suita- 
ble to the number of fuses, and where the circumsiances 


require it, convenient means of taking off drop wires are 


provided for at least a part of the pairs which are fused. 

There is an impression that the climate of California 
is an arid one. So far as San Francisco is concerned, 
the climate is not arid enough to make conductor insula- 
tion a simple matter. Rain falls rather steadily during 
four months in the year, and in many of the other eight, 
heavy fogs are swept over the city by the persistent trade 
winds. Out-door conductor equipment of certain types 
generally satisfactory elsewhere are -nsuited to the San 
Francisco climate and have been excluded from the con- 
struction here described. 

The requirements of the immediaie future are met 
by housing the equipment and centering the trunk and 


subscribers’ lines in four main offices. These will be 


supplemented by others from time to time, the establish 
ment of each new center being accomplished by a pre- 
rearrangement of 
of fireproof construction. 


determined 
buildings are 


distribution. \l! of the 
One ot thet 
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adapted to provide office quarters as well as to provide 
telephone switching equipment. All of the others are de- 
signed solely for switching purposes and may be said to 
possess unity in the sense that the attempt 1s to house the 
equipment by means of the building rather than to fill 
the building by means of the equipment. 

All doors and windows having reasonable fire ex- 
posure are glazed with wire glass. Particular attention 
has been given to an even distribution of natural light, 
and it is believed that good fortune in location and 
thought in design have furnished operating rooms of 
more than usual evenness and volume of daylight 

Each such building is designed large enough to 
accommodate the apparatus and machinery required for 
the switching of all of the lines of its district at the end 
of the long period used as the basis of the plans. This: 
terminal and switching apparatus, power machinery, stor- 
age battery and other switching equipment is in part in- 
stalled of its ultimate size at the beginning; other parts, 
like the cables in the underground conduits, are arranged 
in advance for convenient addition in units as the growth 
in subscribers shall require. 

The scope of the plans is such as to enab!e 125,00) 
subscribers to be served without any change in the funda- 
mental design and by means merely of addition in equip- 
ment and lines, as the subscription for telephone service 
shall increase. 

It also takes into account the present and future 
requirements of telephone traffic between San Francisco 
and suburban points. A considerable volume of business 
is transacted daily between San Francisco and Oakland, 
Berkeley, Alameda, San Rafael, Sausalito and other towns 
and cities in neighboring counties about San Francisc: 
Bay. A large part of the business population of San 
Francisco has residence in these suburban places, passing 
to and from San Francisco daily. For these 
is a large and growing den and for telephone 
tween San Francisco and these suburban points 

The general design of the San 
system contemplates reaching these suburl 
special trunk lines with the greatest ec 
with a high grade of voice transmission 

The equipment is throughout of the automatic two 
wire type, in which the connection is set up by means of 
rapid interrupt ions of the line at the subscriber's tel 
phone. The ringing of the cailed 
plished without the need ot a special action on the par 
of the calling subscriber, as short periods of ringing suc 
ceed each other until the called subscriber answers 

The local ordinances of San Francisco relative t 
telephone rates do not permit the furnishing of flat rate 
business or professional service. The new equipment 
accordingly is provided with a complete system of servic 

meters, one of which may be arial connected to a 
subscriber's line. if needed. The of the meter is 
in plain Arabic figures and a count upon it is made 
when a called subscriber answers. If the call be for an 
official of the telephone company, for a recording opera 
reference to long-distance or sul 
other way it is of a class for which the 


ome 


reasons there 


service be- 
Sea" 
Francisco telepl 


an points over 


10Nn¢ 


nomic speed an 


record 


only 


tor with urban connec 


tion, or if in any 


management wishes to make no charge, the meter finds 
itself unable to operate. The entire meter system op 
erates automatically and with the need neither of special 


acts on the part of the subscriber nor a very general r 


arrangement of the circuits and apparatus standard fot 


flat rate 


The San 


uses 


Francisco reg 
ision of “short-haul” toll line facilities 


tensive prov 
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urban lines and equipment are furnished for a large 
anticipated two-number traffic. The two-number method 
referred to is that in which the telephone company under- 
takes to connect the calling subscriber with a called sta- 
tion and not to provide a conversation with a particular 
person at that called station. 

With a view to co-operating with an extensive long- 
distance system, quarters and equipment have been re- 
served and designed. The designs include a broad use 
of composite and simplex circuits for simultaneous teleg- 
raphy and telephony. 

The trunk line connection between San Francisco 
and most of the suburban points is to be made through 
steel armored, lead encased, paper insulated, submarine 
telephone cables. 

The general design of lines and apparatus contem- 
plates the ability to connect long-distance lines with the 
lines of San.Francisco patrons, and to furnish, by these 
means, a high-grade long-distance service between any 
San Francisco telephone of the Home Telephone Com- 
pany and all other independent telephones within the 
range of the long-distance system as it shall extend. 

The general offices of the company are located in the 
principal telephone building in Grant avenue, near Sutter 
street. That building is of seven stories, with a large 
basement, and provides room for present and future ad- 
ministration, for the automatic switching of all the lines 
of its district and for the equipment necessary for both 
suburban and long-distance traffic. 

The building is of steel frame construction, the ex- 
terior being of Colusa sandstone. It is classic in design 
and the architects have expressed in their work the 
thought that the building is used for but a single purpose. 
This is made evident by the undivided treatment of the 
facade, a unity so seldom seen in buildings. 

The Corinthian colonnade comprises three of the 
upper stories in height and is the dominating feature of 
the facade. This is crowned by the classic entablature 
and cornice which take in the top floor of the building. 
The order is raised on a base three stories in height from 
the sidewalk line. 

The architectural scheme of the interior of the pub- 
lic office follows the exterior in simplicity and dignity. 
The ceiling is octagonally coiffured and is supported upon 
columns and pilasters of the Corinthian order. The illus- 
tration which heads this article gives some idea of the 
effect. 

A special building, complete and in use for a year 
or more past, provides warehouse and shop facilities with 
adjoining outdoor storage for heavy machinery and sup- 
ies. 

The unquestionable popularity of the automatic sys- 
tem justifies the expectation, based on actual experience, 
that the svstem in San Francisco and the surrounding 
territory will be so thoroughly approved that a great and 
rapid expansion of the scope of the plant is purely a ques- 
tion of time 

To controvert the theory of the impracticability of 
the dual telephone system, it is only necessary to state 
that its introduction, under proper auspices, in any com 
munity has in every instance been the signal for a phe 
erowth in the general use of the telephone, with 
the resultant fact that the business man and the individual 
in a comparatively 


1 
l 


from his residence find themselves able, 
er sat Boss aca Aas ble the nher 
ort time. to talk with far more than double the numbe: 
j people by telephone that they could before: and the 
wonderfully increased conveniences and facilities result- 
ine therefrom furnish than an offset to the 
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G nuch 


more 
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previously supposed annoyance of than tele- 
phone. 

The total present installation of the San Francisco 
Home Telephone Company is 15,000 subscribers’ lines. 
These are divided among the four present exchanges as 
follows: Central office has 5,000 lines, West and How- 
ard offices take care of 3,500 lines each, and 3,000 lines 
are handled by South office. The Keith line-switch is 
used throughout on the two-wire system. In this con- 
nection a brief description of the Keith unit may not be 
amiss. 

\ line-switch board of 100 lines comprises four 
groups of 25 each of the Keith line-switch mounted in 
two sections; that is, two groups one above the other on 
the right and in a similar manner on the left. Each in- 
dividual switch is insulated from the mounting frame 
and from the others and is rigidly held in place by two 
screws, which, in turn, are insulated from the frame. By 
giving these screws one or two turns the switch is 
loosened and may be readily removed. Each section 1s 
provided with a plunger shaft to which is connected a 
master switch located between upper and lower groups. 
The common practice, however, is to reserve one master 
switch by disconnecting it from its plunger shaft and 
then link the; two shafts together, allowing one master 
switch to opérate both plunger shafts in unison. On the 
rear of the lfne-switch board are mounted the connector 
switches which make the final connection with any one 
of the lines of the line-switch board. On the left, as seen 
from the line-switch hicl 


more one 


side, is a slate terminal to which 
power, generator and busy signal wiring is brought from 
the main power board. From this slate terminal connec 
tions are made through fuses and signal lamps with the 
various circuits of the line-switch board. Each section 
of line-switches is mounted upon a hinged frame or door 
so arranged that by removing a bolt at the top and bot- 
tom the section may be swung through an angle of ninety 
degrees, giving access to all wiring of the board. 

An interesting and important feature of the line- 
switch board and its trunk switches is the 
tale and supervisory signals. Not only are all 
and fuses provided with alarms, but also supervisory and 
tell-tale signals are placed upon the trunk or . 
tor switches 


signals. 


system of te 
heat coils 
first selec- 
The first selectors have two supervisory 
One signal lamp, which is individual to a switch, 
glows when a line-switch is tripped onto the trunk and 
the corresponding first selector remains in a normal posi 
tion. After the switch operates, however, and the side 
switch wipers pass to third position, the signal disay 
pears. 
when any first 

operated 
But, as it 


‘ ' ¢ 


\ second signal, group lamp, is wired so that 


or 

selector of a group of 10 is in a full 
position a red lamp may be caused to g! 
is undesirable to have this signal glowing all 
the time any one of the ten switches is in use, the lamp 
circuit is provided with a 
be controlled as desired. 

The trip magnet is energized by the prelim 
pulse over the rotary line conductor. The trip 


nap switch and t 





armature is withdrawn from the end of the plunger ar 
against the trip magnet cores. The plunger arm, in 
sponse to the spring tension, moves rt pr 
and thrusts the plunger into one of minals 
When the trip magnet de-energizes ‘e f 
against the end of the plunger arm 1 is 
stored when the release magnet becomes energized so that 
it attracts the release armature and in turn moves the tri 


armature upwardly until the catch falls over the end 
1 1 1 1 


- then. when the release magnet becomes 


the plunger arm 
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among plants in cities of our class inasmuch as eighty per 
cent of its lines are in underground cables and conduits. 
The first cost of your underground plant is considerably 
in excess of pole line cable and open wire construction, 
but is fully warranted when we take into consideration 
the factors of service, permanency, renewals and recon- 
struction, and that the maintenance is reduced to a mini- 
mum, one inspector, or trouble man, being all that is re- 
quired in that department. The proof of this is the fact 
that the ratio of cases of trouble reported monthly is con- 
stantly decreasing. Eighty per cent of the cost of your 
plant is composed of lead, copper, underground conduits, 
and masonry. All of these materials are almost inde- 
structible when properly installed and protected, and, ex- 
pert telephone engineers claim, will last a lifetime. 

‘Approximately ninety per cent of your property lies 
motionless and free from wear and tear, while in most all 
other public utility plants approximately ninety per cent 
of the cost consists of heavy machinery and materials 
subject to wear and tear of rapid motion which tends to 
depreciate the property quickly. 

“On account of having passed through a period of 
depression during which time nearly all of the public 
service corporations and larger industrials in the United 
States showed decreased earnings, it is a source of much 
pleasure and satisfaction to make this report, which 
shows not only a gain in number of telephones, during 
the past year, but also a substantial increase in earnings 

“It has been suggested from time to time to many of 
vou personally, in conversation and otherwise, that it was 
believed the telephone business would suffer less in a 
time of commercial depression or business panic than 
most any other enterprise. Now it is an assured fact. It 
is demonstrated that the income of a well conducted tele- 
phone company is less affected by such business disturb- 
ances than almost any business enterprise in the country.” 


North Dakota Independent Convention 


Che convention of the North Dakota Independent 
lelephone Association was held at Devil's Lake July 9 
and 10, and was the largest and one of the most bene- 
ficial conventions ever held by the organization. About 
forty delegates were present, a greater number than have 
ever attended any of their conventions heretofore. In the 
absence of President Jacobson, Vice-President L. C. Lane 
officiated. 

Friday afternoon, after the meeting had been called 
to order, President Kerlin of the board of trade gave an 
iddress of welcome in behalf of Mayor Whitman and the 
people of Devil’s Lake, which was responded to in a very 
appropriate manner by C. H. Tolan. Interesting papers 
by L. B. Richardson and C. H. Core of Minot were read 
before the convention, and Hon. John Carmody also read 
a paper upon legislation, which was well received by all. 
\fter these papers had been read an interesting discus- 
sion took place before the convention on standardization. 
\n investigation proved that there were 225 telephone 
companies operating in North Dakota, and although they 
do not all belong to the association as yet, they are rap- 
idly coming into it. 

Saturday morning, after the convention had been 
called to order, Col. Joseph M. Kelly gave an address of 
behalf of the Commercial Club of Devil’s 
Lane. A paper 


welcome in 
Lake, responded to by President L. C. 


contributed by Miss Margaret Quigley, chief traveling 
operator for the Northern Telephone Company, was read 
before the convention, after which the time was given to 
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the discussion of better service and compensation of 
employes. 

The convention closed with the election of offi 
cers and the selection of the next meeting place. Minot 
was chosen for the 1910 convention, and the following 
officers were elected: 

President, Hon. John Carmody, Hillsboro. 

\ ice-president, a, Hegge, Hatton. 

Secretary and treasurer, L. C. Lane, Kensal. 

After the adjournment of the convention the dele 
gates were the guests of the local automobile club, and 
about ten cars carried the visitors to Chautauqua and 
various other places of interest about the city. On their 
return to the city a lavish banquet was served to them in 
the dining room of the Hotel Sevilla, at which music and 
various other entertainment was furnished. 


General Courtesy 


By courtesy is meant that polite and considerat 


t of persons with whom we 
naturally born in, and inherent to, 


savs T. W. Milburn in the Southwestern Tel 


treatme! come in contact tnat 


should be men and 


women, 
phone News. 

By “general courtesv” we mean such treatment 
the general public and of our co-workers as we would like 
to receive ourselves. In everv department of its busines 


by personal contact, or by mail, or by telephone, the tel 
phone company’s employes should treat its patrons e) 
actly as if the patrons were personal friends of the 
ploves: we should study our attitude and address, 
necti n with our business, to see if we do show propel 
consideration to our patrons The treatment v ‘ 
ourselves expect will alwavs prove a reliable guide in 
treatment of others. 

We should consider that a friendly s eis a 
in order and will often cool down an irate person 
once—that a nod of recognition and a pleasant word w 
tend to make the subscriber pleasant \ gruff ton 
voice should especially be toned down—and especia 
ver the telephone. 

\ good many of people are naturally pleasa 
but there are some whi ire unintentionally ckit O 
those little courtesies that we all like to observe \ 


know how it is when you enter a store 
busy you feel neglected, you 


feel thi oO 
should be but if some clerk will give you a 


provided ; 


pleasant nod and say, “I'll attend to you in half a n 
ute,” you will feel better disposed. 
Do not be careless or listless, but be awake, quick 


and active, and show the people who are waiting that you 
are trying to get to them, and when you do get to then 
say just a word or two in apology. 

Corporations have bad names in this matter. Peopl 
venerally think that we are hardened; that we feel that 
they are at our mercy and that we feel that any kind of 
treatment is good enough for them; but I would be glad 
if all of our people would especially study this matter of 
courteous treatment, so that after a while it would be 
talked about town that “Those telephone people are 
mighty decent to deal with.”” We do not want any 
cringing or any unnatural acting, but just common, ever\ 


dav acknowledgment of the fact that we are glad to meet 
our patrons—glad to carefully hear their complaints 
and glad to do out utmost to promptly remedy their 


troubles. 
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How to Read Telephone Circuit Diagrams 


By David S. Hulfish 


pyright, 1909, by Electricity Magazine Corporation 
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In Fig. 197 is shown a symbol for a simple form of 
double-spring key. This is the symbol usually shown for 
tthe operator’s listening key. If the two long springs 
were connected to the two sides of a telephone line, and 
the two short springs or contact points were connected 
to the two sides of the operator’s telephone equipment, 
the operator’s telephone would be connected to the tele- 
phone line whenever the two main springs of the key 
were spread by a plunger forced between them. Note 
the key symbol at the left in Fig. 135. 

In Fig. 198, the symbol usually used for the opera- 





























210 


Symbols 


tor’s ringing key is shown. In this key, the main or 
operating springs are each associated not only with outer 
contact springs with which the operating springs make 
contact when they are spread, but with inner contact 
springs from which the operating springs break contact 
when they are spread. By this means, the two conductors 
which are connected to the two main springs are taken 
away from the two conductors connected to the inner con- 
tacts and are connected to the two conductors connected 
to the outer contacts. In connecting such a key for ring- 
ing purposes upon an operator’s keyboard, the inner 
springs lead to the answering plug of the pair, the main 
springs to the ringing plug of the pair, and the outer 
springs to the ringing generator of the telephone central 
office; thus when the operator moves the handle of this 
key the two switch plugs of the pair are cut apart, on 


both sides of the metallic line, and the ringing plug 
only is connected to the source of ringing current, so that 


the ringing plug only is rung upon. For these circuit 
connections with such a symbol, see the key symbol at the 
right in big. 135. The listening key of Fig. 197 and the 
ringing key of Fig. 198 differ from each other because 
of the requirements of service which are to be met in 
heir use. The possibilities of different combinations in 
the springs of the keys of a telephone switchboard are 
few of them will be shown in the 
Is, since the study of a few key symbols will enable 
the principles of the symbols to be mastered, after which 
ll variations will be read with ease. 
ntact points or auxiliary springs of the keys 
notion, as a rule, and theoretically need 
novement at all. ‘For this reason they fre- 
represented not as springs, but merely as 
199, which is a modification of 
the symbol of Fig. 197, and Fig. 200, which is a modifi 
ation of Fig. 198. In Fig. 200, the main springs are 
h including the two conductors passing down- 
| 


as the springs are not spread, but when 


countless \ very 


have but littl 
not have any 
quently are 


contact points. See Fig 


vard, so long 


the springs are spread they are in a path including the 
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two conductors passing upward. In many instances the 
contact points are represented by circles. See Fig. 228, 
also Fig. 69. Another modification of the symbol of Fig. 
197 is presented in Fig. 201, where the plunger with 
push-button head is shown in the symbol. The key of 
the two symbols is the same. In the symbol of Fig. 201 
also the springs are shown vertical. The vertical position 
of the springs has no significance electrically, but the 
position or direction of the springs may serve to identify 
the key which is represented, particularly if there be 
several keys electrically similar in any diagram. 

Fig. 202 presents a symbol including below the main 
switches a set of three switching elements auxiliary to 
the main switching elements and electrically separate 
from the main sets. It is obvious that as many auxiliary 
sets of switching elements as may be desired, and hav- 
ing any desired switching relation, may be added to the 
symbol of any key. 

The symbol of Fig. 203 involves not only a 
mental principle in the construction of keys, but a funda- 
mental principle in the reading of key symbols in a tele- 
phone circuit diagram. It is necessary to consider at 
times not only the switching conditions in the circuits 
when the key is in either of its two positions (most keys 
have but two positions), but also the conditions which 
exist from instant to instant as the key passes from one 
position to the other. In the key of Fig. 198 or of Fig. 
200, considering the contact points of the key as rigid, 
the main or moving springs would break contact from the 
inner contact points before making contact with the outer 
thus for a moment the circuit leading to 
As a ringing key, 
ng circuits it might 
changing the path 


~ 


funda- 


contact points ; 
the main springs would be opened. 
this is desirable, but for some signali 
be desirable to hold the circuit closed, 
of current from the inner contact to the outer 
without interrupting the flow of current for even the 
smallest interval of time. This requirement is fulfilled 
by the key symbolized in Fig. As the operating 
springs are spread they engage the outer or aux- 
iliary springs and for a brief period all three of the 
connected 


t 
i 


contact 


203. 
longer 
springs of each of the two sets are electrically 
with each other; then the longer auxiliary springs take 


up the movement of the operating springs and are lifted 


CLF 216 





ClZ alt CALY 
from the short auxiliary springs which 1n this instance 
may be regarded as fixed points which do not “follow’ 
the longer auxiliary springs. It is possible, of courss 


that the physical key represented by the symbol of Fig. 
198 may 


springs constructed in such manner 


ay be adjusted to “‘f 


have its 
inner springs m: llow”’ the 
os until the outer 
construction is not shown forth in the 
198 as it is int ; 


“4 P 
springs Nave peen picked 


up, but such a 
i 


the proper switching relation of the springs may be 


clearly and p sitively. 
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the plug breaks its electrical contact when lifted. When 
the plug is in its position of rest, the left-hand conductor 
of the two conductors leading downward from the plug 
is in electrical connection with the conductor leading to 
the left from the seat plate of the plug. 

Keys of the push-button type, having flat springs 
upon which the operating buttons are mounted directly, 
are typified in the symbols of Figs. 211 and 212. Fig. 
211 is the standard symbol for a telegraph key. Fig. 
212 shows a ringing key so far as circuits are concerned, 
but built upon the telegraph-key type of construction. 
This style of key structure is very widely used in dia- 
grams. It is easy to draw, and shows clearly just what 
the switching action of the electrical element is, so that 
whenever and wherever met it may be understood easily. 
That it represents mechanically the key which it symbol- 
izes 1s not to be assumed in any instance. This type of 
symbol is encountered again in Fig. 227. 

Simple lever switches are symbolized in Figs. 213, 
214 and 215. Fig. 213 shows a single-pole switch and 
Fig. 214 shows a double-pole switch. These symbols will 
be understood without explanation. A specialization of 
the simple lever switch is shown in Fig. 215, and is 
known as the pole-changer switch. This type of combi- 
nation of switching elements may be met in other forms, 
but frequently in the form shown in the symbol of Fig. 
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Fig. 2 Skeleton Diagrat t Plug P 


215. There are two levers and but three switch points 
with which the two levers may engage ; the middle switch 
point always is engaged by one or the other of the two 
levers. The function of the switch is to reverse the 
relation of the two pairs of wires with respect to each 
other. When the switch levers are in the position shown 
in the figure, the left-hand wire at the top connects with 
the left-hand wire at the bottom, and the right-hand wire 
at the top connects with the right-hand wire at the bot- 
tom. When the switch is in its reversed position, the 
levers being upon the middle and right-hand contact 
points, it will be seen that the left-hand wire at the top 
is connected to the right-hand wire at the bottom, and the 
right-hand wire at the top is connected with the left-hand 
wire at the bottom. If the upper pair of wires were con- 
nected with a battery, then by the change of the switch 
the potential would be reversed upon the lower pair of 
wires, or the direction of current flowing over the lower 
pair of wires would be reversed. 

The symbols of Figs. 216, 217 and 218 are selected 
symbols representing the ordinary push button such as 
is used for door-bell work. They are given here that 
such symbols may be recognized as switches or push 
buttons, and not as transmitters, which they resemble 
very much. See particularly Fig. 30. Figs. 216 and 217 
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are simple pictures of the door-bell push button, taken 
at a front view, while Fig. 218 takes note of the electrical 
elements of the switch. In telephone circuit diagrams 
they are most likely to be found in substation circuits. 
Fig. 219 is a switch symbol which is most noncommittal 
as to the mechanical construction of the switch repre- 
sented, and it is therefore a very broad type of switch 
symbol. 

Fig. 220 is a plug switch. Figs. 207 and 210 have 
the same name, but are fundamentally different. In Figs. 
207 to 210 and the class of plug switch represented by 
them, the plug usually is independent of the switch oper- 
ated by it and the plug serves only as a mechanical means 
for operating the switch. There is about the same rela- 
tion between the plug and the plug switch as there 1s 
between a receiver and a hook switch. In the symbols 
and devices of Figs. 220 and 221, however, the plug is an 
element of the switch, has no other function, and exer 
cises a selection among the possible circuits of the switch 
by the position in which it is placed. The plug in this 
case is a small cone or wedge of conducting material 
and connects two pieces of metal by touching both of 
them, as by being wedged between them. By inserting a 
conducting plug into any one of the circular openings 
between the long bar at the top and the small squares 
below it in the symbol of Fig. 220, a connection is estab- 
lished between the conductor leading out of the top of 
the symbol and a selected one of the conductors leading 
out of the bottom of the symbol. Such switches are com- 
mon in lightning-arrestor equipments for substations, and 
in testing apparatus. They are used largel 
battery switches, and in telegraph circuits, because of 
their large carrying capacity compared with their con 
pact form. 

Fig. 221 symbolizes an ancient type of telephone 


switchboard, and sometimes it is used in later days as a 


symbol for a switchboard taken as a whole, without de- 


tail. Fig. 22la shows the more compact form of thi 
symbol of Fig. 221. Horizontal conducting straps run 


from left to right, and the vertical straps cross them 
without touching them. The small circles represent holes 
drilled through both of the straps, and by inserting a 
conducting plug into any of the holes the plug would 
pass through both of the straps and engage both the up- 
per and lower straps, connecting them electrically. By 


y 


this means, any vertical strap could be connected to any 
horizontal strap, or any number of vertical straps could 
be connected to the horizontal strap. In the earliest type 


of switchboard, every telephone line had a vertical and 

a horizontal strap, so that each line crossed every other, 

and one plug would connect any two lines. An improved 

type had the telephone lines on short vertical 

the long horizontal straps being used as connectors, and 
b 


vy connecting them 


| 
| 
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two lines being connected together 

to the same cross strap, using two plugs. This type of 
switchboard required but one-tenth the space of the f 
mer type, but it was displaced by the switchboard having 
the movable plug with the flexible conductor. 


7 
Straps only, 


In Figs. 222 and 223 are shown symbols of double- 
pole power switches. The se are met in the powel! pliant 


portions of telephone diagrams, including the batteries 


of the switchboards. Fig. 222 shows a single throw 
switch and shows the handle by which the switch blades 


are lifted from the switch brushes. Fig. 223 shows a 
double-pole double-throw switch, omitting the operating 
handle. The central pair of conductors may be connected 
to the right-hand pair of conductors or to the left-hand 
pair, as desired. 
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connected and that then the knob is allowed to 
the electromagnet at the bottom oper- 
in such position that the main 


right 


return 


are 
part way, 


to lock the key 


ating 


springs are held in contact with the springs next to them, 
leaving the outer spring at the right isolated. 

Fig. 230 is presented as an illustration of the em- 
bodiment of symbolized keys in a telephone circuit dia- 
rral In this diagram we have a plug pair. The plug 
symbol at either end is that of Fig. 177. The two plugs 


are connected by sundry apparatus parts, all presented in 
recognizable symbols, and including two keys. Appar- 
ently there are four keys; there are four key levers and 
for actuating them. Two of these 
have the knobs on the under side of the lever, indicating 
that the knob is to be pushed up to actuate the key, and 
that the as shown is in its normal position. The 
yperator’s telephone equipment is shown with head re- 
ceiver, condenser and induction-coil secondary in 
extending from the open contact of one of the upper keys 
to the contact of one of the lower keys. By this 
comes evident that the upper and lower keys just 
above and below the operator’s set are the two halves 
§ the operator’s listening key, shown separated fot 
draftsman’s convenience and possibly for reader’s con 
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open 
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venience as well, since the wires thereby are permitted 
take more direct and shorter paths to their destina 


ons. It is seen also that the two keys at the right, one 
above and one below, are connected to the right-hand 


plug and are adapted to separate the two plugs and to 
nnect the right-hand plug to the system of apparatus 
which contains, apparently, a lamp, an alternating cur 
rent generator, a battery, a resistance and an earth con- 
These two keys are the two halves of the ring- 
separated for convenience. 
and ringing keys of the ordinary type elec- 
trically and probably of an ordinary type mechanically, 
the listening keys operated both halves by a single han- 
and the ringing keys operated both halves 
handle, nonlocking; or even a combination 
key, with one handle for all of the springs, similar to the 

nstruction of Figs. 205 or 206. 
(7 


nection. 
The four keys are 
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ening 
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lo be continued 

Correspondence . 
[TELEPHONE ENGINEER:—When I first saw your pub 
[ was glad to know that at last some one was going to 
give a little time to helping along the cause of the telephone 
engineer. That sounds strange, does it not? Well, I guess you 
re doing your best to help along the cause, so far as TELEPHONE 
ENGINEER 1s concerned, but you do not devote enough space to 
ussing the real telephone engineer. If you have any one on 


ur staff who can define the position the telephone 
upies in relation to the telephone industry, 

nething about him? 

Your paper stands for competition. You write long editorials 
on the subject and discuss the advantages competition offers to 
the public, the investor, the operator, and the manufacturer, but 
you do not say a word about the telephone engineer, and what 
would any one of the above do if it were not for the 
telephone engineer? The telephone engineer, or any other kind 
f an engineer for that matter, is like a drug clerk. Any fool 
with money can open a drug store, can learn to order drugs 
when they sell and not to order them when they do not sell; 
but he must have a man to interpret the meaning of prescriptions 
and who has a knowledge of what the game is all about. Your 
paper could not exist if it was not for the telephone engineer, 
and you do not even give him a little help by “starting something” 
along the lines of defining his exact position in relation to the 
industry. You have not justified the use of TELEPHONE ENGINEER 
1s a name for your paper when you publish articles relating to 
nen that stand in the front row, although such articles may be 
interesting and inspiring to the young and unsophisticated —A 
ENGINEER 


engineer 
why don’t you say 


classes 
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\ II, No. 2 
A Telephonic Current-Detecter 
Persons connected with the operating departments 
of electric light and power companies have the need 
of a satisfactory device for determining w “‘urrent 
is flowing in a cable or not. Valuable tim ently 
lost in locating trouble owing t e t en not 
being provided with satistactory testing \cci- 
dents have also occurred due to joint ( x cables 
which they supposed to be “dead.” Any s a 
bering tagging cables is likely to be 
to changes ind sho ot be dep ( ) { 
particu ugh tension cables 
Che pass method of testing ( 
istactor ( ect currel cable \\ r 
ilternating current e t ( 
Ss desig I ~ t t C { 
s als sfact , ed the 
irrent 1e or 
| 7 
a 
| 
| 
| 
| 
| 
| 
| 
( 
Ww rk 1 batterv < 1c the c S 
on the commutating acti f the gen < 
The testing outfit consists ot telephone receiver 
and a small current transformer with ved core Che 
secondary wiring of the transformer is « d to t 
telephone receiver and the hinged core ped ar { 
or against the cable to be tested, the cab ng the 
primary of the transformer 
The device will be found very sensitive, and will 
work on single, duplex or three-condt ir cable It will 
be more sensitive on single conductor cables than on the 
others. On single conductor cables alte ting current 
of one ampere, or a direct current of tw eres, will 
give a distinct, audible indication ephone rt 
ceive r Popu di / le he 

















Characteristics of Dry Batter 
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By F. H. Loveridge* 
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of storing cells in cool places. Where cells are on 
light service, requiring only a small energy drain, it 
follows that the ratio of useless chemical action pro- 
ducing flow of current, will be low at low temperatures 
and high at high temperatures. Where the rate of 
energy drain is high, then the temperature is not of 
so much importance, because the time during which 
harmful action can take place is greatly reduced. It 
would be difficult to state this as a formula, but the 
general law is quite definite. 

The internal resistance of cells does not seem to 
be materially affected by wide temperature variations. 
In one instance I have noticed an increase of less than 
.1 of an ohm while the temperature changed from 100 
degrees F. above zero to 25 degrees F. below zero. 
his change of .1 of an ohm would cause a very large 
variation in the instantaneous ammeter, but the ordi 
nary 2'% inch by 6 inch size is used almost exclusively 
in circuits requiring less than one ampere. Where 
the current is only .1 of an ampere or less, it will be 
seen that the increased resistance would absorb less 
than .0O1 of a volt. This would, of course, be insignifi- 
cant in comparison to the total electromotive force. 

There is a characteristic difference between “wet” 
and “dry” cells, in that the internal resistance enters as 
a very different factor in the two cases. The internal 
resistance of wet cells in general is fairly constant, 
while that of dry cells is a constantly varying quantity. 
\Vhen a dry cell is new, its internal resistance may 
be approximately .05 of an ohm, and it increases from 
this up into the hundreds of ohms. The magnitude of 
the internal resistance of the dry cell determines the 
age it has reached in its period of useful life. 

The accompanying two sets of curves bring out 
very strongly this factor of internal resistance. The 
test conditions were the closure of the circuit at cer- 





tain intervals through an external resistance for a 
period of time which remained constant throughout 
the test. In the first set there is a high rate of energy 
discharge and in the second a low rate. The ordinates 
of these curves are expressed in volts and the abscissas 
in time The three curves in each set marked 4. B 
and C represent respectively the electromotive force on 
open circuit, the potential difference at the time of 


closure of the circuit through an external resistance 
and the potential difference at the end of a period, 
which is constant throughout the test. 

[It will be seen from these curves that at the start, 
the potential difference at the beginning of closed cir- 
cuit and the potential difference at the end of the 


period are practically identical. The electromotive 
force curve is somewhat higher \s the cell is used, 
it will be noted that these curves diverge, and if cat 
ried far enough, the lowest curve would finally touch 


























( ™ { { 
the line indicating zero potential The high el 
motive force on open circuit is of no particular value, 
because it indicates a condition where no work cat 
be don The instantaneous drop. when the circuit 
closed shows the magnitude of the 1 resist ( 
when the current starts to flow. 

The difference between the potential at the 

ning of the period of closed circuit and the potential 


at the end indicates to what extent the internal resis 
tance increases, or the “practical polarization hese 
curves give a very correct 1dea ot the characteristics 


of the dry cell, and from them may be deduced most 





of the data which should lead to the proper use under 


service conditions. 


\s will be seen from the chart, the available 
energy from a cell decreases from the start lf the 
drain continues long enough the zero point wil! 
mately be reached. There is no reason why ells 
should not be left in circuit as long as they « pute 
an electromotive force to the current tlowing, but if 
the potential of individual cells is allowed to drop 
a very considerable extent, it will be necessary corre 


spondingly to increase the total number in series so 
that the required potential for working 
be maintained. 

The determination ,of the point at which cells 
should be taken out is something that must depend on 
the particular service condition. If in telegraph work 

re 


the is a permissible variation in the current from 90 


down to 60 milliamperes the average potential per 
cell could drop from 1.5 volts to 1 volt. When this 
point is reached the entire set must be replaced unless 
additions are made to the series. This expedient is 
often adopted and works out as follows: If there are 
10 cells at the start, giving a potential of 15 volts (90 


milliamperes), then when the potential is only 10 volts 
(60 milliamperes), the addition of one cell allows the 
average to come down to .91 volts per cell. Similarly, 
the average for 12 cells would be 8. 
cells .769 volts, etc. Thus, cells can be run down t: 
lower averages and more of the total energy utilized 
If. however, this plan is carried too far and cells are 
left in circuit until they reach the zero point thev be 
‘ome resistances which simply increase tl 
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much to be preferred to the method sometimes used of 
short circuiting cells through a wire on which an 
ordinary compass is placed and judging their condi- 
tion by the magnitude of the deflection. A test of this 
nature is not only a heavy drain on the cell, but the 
ratio between current flowing and deflection is not 
constant. 

The best way to test cells in service is to allow 
the current to flow through its circuit under standard 
conditions and then to apply a high resistance volt- 
meter of good construction, noting the potential differ- 
ences at the terminals of individual By this 
method each cell will show what it is doing under 
regular working conditions. 

For testing new cells a high resistance voltmeter 
is desirable to see if the electromotive force is up to 
normal and the instantaneous current flowing through 
a low resistance ammeter will give a good indication 
of the internal resistance. However, it does not always 
follow that the cell which will give the best service has 
the lowest internal resistance. 

The question is often asked as to the quality of 
new cells of various makes or of various lots of the 
same make as determined by instrument readings. It 
is impossible to answer intelligently with only the limited 
data to go by. The only satisfactory determination is to 
give cells closely observed service test and from results 
form conclusions. Cells must have time to show their 
staying qualities and these can not be demonstrated in a 
It is impossible to make cells that will give 
remarkably good initial readings, but which have no 
staying qualities, and the reverse is also true. The best 
plan for the user of dry cells is to determine by service 
tests the make adapted to his requirements which he 
knows he can best depend on as being reliable in quality 
and in uniformity of grade. 

Mr. Fry has made a valuable investigation of 
actual conditions found in railway telegraph and block 
signal work. His data shows that the average time of 
circuit closure is less than five minutes per day. This 
is reckoned on a basis of 10 minutes total of telegraph- 
ing per day which would mean that there would not 
be more than 150 communications. As the open and 
closed fractions are respectively 5-9 and 4-9, the total 
closed period will not be over 5 minutes. The‘require- 
ments as to flow of current are from 60 to 90 milli- 
amperes, or say an average of 75. On this basis the 
watt-hours per cell per day would be expressed by 


cells. 


moment. 


075 5/60 1.25—.0078 


365=2.847 


0078 


on the assumption that the average voltage per cell 
is 1.25. Such an energy drain is very light and repre- 
sents only a small portion of what would be obtained 
under ordinarily favorable conditions. 

In the operation of telephones, the conditions are 
more severe—it is of course necessary for current to 
flow during the entire time of speaking into the trans- 
mitter, and though the transmitter resistance is con- 
stantly varying, it cannot be said to approach open cir- 
cuit as in telegraph transmission. With high resistance 
transmitters a minimum of 140 milliamperes is re- 


quired, and it may go as high as 320. With trans- 


mitters adapted for some railway work which have a 
lower resistance, a current not less than 300 nor more 
than 600 milliamperes would be used; we may say 
roughly that 500 would be about the average working 
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strength. I have no data as to the length of time per 
day during which a telephone would be used, but the 
magnitude of current flow and its continuity indicate 
the severe condition of battery drain. 

With the majority of telephone equipments for 
train dispatching now being recommended a key is 
associated with the transmitter and so arranged that 
when the user wishes to talk to the distant party, or 
in other words when the transmitter is in use, the key 
is depressed, thus closing the battery circuit. During 
the period when the distant party is talking the button 
is released, thus opening the local transmitter circuit 
and saving the cells from a current drain during the 
time it is not required. A device of this kind is also 
of benefit from a transmission standpoint, for the rea- 
son that if the cells are given intermittent service dur- 
ing conversation they will have a chance to recover 
during the intervals of open circuit, and will maintain 
a more nearly constant voltage on the transmitte1 

[ am indebted to Mr. Fry for a circuit diagram 
showing a very ingenious arrangement of dry 
used with a telegraph repeater. The arrangemen 
such that the current requirement of the dry cell is 
reduced to a minimum and the current energy is used 
to the best advantage. From the diagram it will be 
seen that only the set of dry cells on the receiving side 
is in service and that here the current flows only dur- 
ing the “space” or “open” period of the sending line. 
\s the sending and receiving functions are alternated 
it will readily be understood from the diagram how the 
two sets of cells are alternately brought into action, 
thus carrying the reduction of closed circuit periods 
to its limit. 

The numerous advantages of the dry cell for open 
circuit work are now being appreciated. The wet cell 
formerly used in telephone service has disappeared and 
with its exit has gone a source of annovance and 
expense. The possibility of having a certain quantity 
of electrical energy in a form requiring no attention 
for maintenance, giving out its energy as demanded 
and so cheap that it may be thrown away when no 
longer useful is almost ideal. As time goes on the 
field of application will constantly widen until all re- 
quirements for a small amount of electrical 
used intermittently over a long period will be 
care of by the dry cell. 
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A Call from the Tall Timber 


\ call for help literally from the tall timber wher« 
some turkey hunters were treed by a pack of black wolves 
was received at Higginson, Okla., over a wire which 
had been tapped by one of the hunters, W. A 
official of the Independent Telephone Company, 
a transmitter and receiver with him, such as 
carry. He had taken it with him to be able to talk from 
their camp, which they proposed to locate along the route 
of the telephone lines. 

The urgent call was for some heavy ammunition. 
When the shells were sent out by a well-armed party the 
turkey hunters were found at the spot described in the 
tree tops, a large pack of black wolves holding them cap- 
tives, according to the report received from Higgin- 
son. The wolves were driven off, some being killed, and 
the treed turkey hunters rescued. 

Their sole comment was that it was lucky for them 
that the telephone wires ran through the trees in which 
they took refuge.—Southwestern Telephone News 
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Some Questions Answered 4 


By J. C. Kelsey 
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hey are the companies who now have 
the Western Electric Company. They are 
They are paying the penalty of treachery 


and discontent. 
to worry about 
worrying, too 

to independent telephone interests. 

These worrying manufacturers did not keep up to 
the independent standard and trained up a lot of undis- 
criminating buyers who give no thought to inferiority 
i apparatus. A new competitor comes along with as 
rood a line of goods and gets the business. 

\nother cause of worry is the purchase of inde 
pendent plants by Bell interests. One company lost 80 
one state inside of a year by this 
100 new and better customers 


] 


good customers in 
method. Strange to say, 
have been found in this same territory. 

We should rejoice that the buying-out plan continues. 
his means the destruction of a lot of apparatus which 
vould ordinarily bob up and vex us, when negotiations 
for a new board are on. 

\nother thing, manufacturers are foolish 
[ have seen 14 salesmen camping on a $1,400 job and 


anyway. 


their total expense reached $900. 
still sound. 
$18.000.000 


are 
over 


Independent telephone operators 
ne manufacturing house has sold 
worth of goods since its organization, and its total losses 
have not exceeded S16.( OO, and part of this $16,000 was 
work. 


large plants, the result of some shady 


however. 


lost in 
Natural enough 

Cheer up, disheartened independent manufacturer, 
ou don't realize the blessings ahead. 


ce * * 


Coming events cast their shadows before. When I 
heard Jim Shoemaker read his excellent paper at Des 
Moines, I had a mysterious feeling that something had 
given him a change of heart. I did not suspect just 
what it was. But the paper was for the purpose of pav 
ing the way of justification for the sale of the property 
to the Bell interests—and it was a good paper, too. 
he independent interests have lost a good man, but 


the telephone business still has him. The reason the 
Waterloo interests sold out is the old reason—money 
\dam sold out his interests in Eden for a bite of 


apple. Esau sold his birthright for a mess of pottage. 
\ little later Judas into the and sold out the 
Nazarene for twenty pieces of silver. So it was Judas 
vho created the present day “getting the money.” 


Wil 


sot came 


[There are many amusing things connected with this 
The louder a man talks about the stead- 
listen to a 


1 1 
telepnone game. 


fastness of his cause, the quicker he is to 


i« 


proposition from the enemy. Human nature is an old 
institution. The human being who talks impulsively will 
act impulsively, too. Blood is thicker than water—but 
money is thicker than blood. You have noticed how 


relatives fight over wills. 

Some years ago, two very prominent Kansas oper- 
ators made a special journey to the Chicago Interstate 
Convention to annihilate one Fred DeLand for building 
a toll line from Kansas City to Topeka with the intention 
17 out to the Bell. 

Three months later these gentlemen sold their plants 
to the Bell and accepted operating Why? They 


got the money. 


of sellir 
10bs. 


independent manufacturer 
company selling 
Francisco. 


ne very prominent 


raised a painful howl about the Kellogg 
Bell company at San 


a few things to the 


The salesman of the company wrote an indignant letter 
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which was published in the editorial column of one of 
the trade papers. 
Soon after, this same virtuous manufacturer had a 


chance to sell a large plant in Iowa to the Bell interests. 


The bidding was vigorous, and the directors of this 
company saw prices never before handed out. 

'o help out, we had the pleasure of seeing a real 
independent manufacturer take the general manager of 


the Iowa Bell on a very pleasant and expensive junketing 
[ tell you, he enjoyed the independent ho 
and I[ will bet further that “Mac” laughed away down in 


his hy OTS, TOO. 


trip. 


\ll in all, it was a grand success. In remonstrating 
with one of the salesmen about the sale, he ] 
Well, Adam got the 
Judas got the m 


we got the money.” 
got the pottage, and 
has anybody coming? 


Long ago, I asked a prominent politician high in 
Mark Hanna’s favor, if he reallv believed all the bunl 
about hard times and Democrats being bed fellows. He 
said “Of course not, but we want the people to believe it.” 
The moral is, Mr. Independent Telephone M e 
expected to have all the patriotism 

When the National Convention met L906, the ti 


# | 7 ° - 4 - - ~ 
Kelloge resolutions were enacted by a faithful lot of 


manufacturers. Of course, operators’ services had to be 
enlisted When it came to hunting a father for the 
infant, they had a hard time, because all the prominent 
men had past due accounts at the Kellogg plant. Only 
one man had the courage to father the resolutior So it 
passed. We are all glad of it. It undoubtedly helped 


the trial judge to get a clearer vision of the case No 


hard feelings, vou may be sure 


\nd further, the advertising feature was st 
humorous of all. Loyal independent manufacturers ad 
vertised side by side with the Bell interests in a the 
papers but telephone papers. 

The Kellogg company took five shares Electric 
Show stock, when it was an infant. When the show b« 
came a success, the loval independent manufacturers, whi 
worked two days with us to take the stock, came ovet 
and tried to bluff us to sell, because we were a Bell 


owned concern. Yet the Western Electric Company and 
Chicago Telephone Company were principal participants 
[I often wonder if Western had then been selling to the 
open field, what the behavior of the patriots would have 
been? Consistency was far away those days 

Do you wonder that the intelligent operator is in 
clined to be disgusted with the truth-bearing propensit 
of telephone manufacturers? Do you wonder that roon 
has been made for a dangerous competitor? Do vou 
wonder, when the Bell company goes to a group of men 
totally disgusted with various inconsistencies, < 
them $1.10 on every dollar they have in 
that they consider the offer ? 


\nd there’s another phase of the situation You 
have a company, for instance, threatened with mutual 
invasion, and the Bell interests helping the mutuals with 


copper lines to the larger points. You appeal to the big 
city interests to help you do something. They tell 
to stand pat, and to fight it out, but give you no material 
assistance. But you are losing ground The Bell offers 
to withdraw from the mutuals and connect with you. At 
least the financial world does not wonder that you yield 


vou 


You have money at stake 
It all depends, in this world, upon whose ax is gored 
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Knowing the human nature involved, are the manufac because the wind of selfishness has been sown \ man 


turers going to give no heed to the shadows of coming outwalks a dog because the dog does so many foolish 
events’ The buyers are beating the life out of the seller, chases after birds and rabbit 
and on top another enemy has appeared which cares The manufacturer chased the phantom of Bell own 


naught for profits. They are happy as long as we do not’ ership and other fatuous thi now he wonder 
ake any money what makes him so tired. 


Che shadows show that there is a whirlwind to reap floral Don't blame SI 


Sending Pictures by Wireless 


By Alfred Gradenwitz 


HE telegraphic transmission of handwriting, draw relay [he relay is so arranged that it closes the 


Ss os L 
ings and photographs is engaging the attention of cuit of the coil or transformer b and thus gives ris« 
scientific men in various parts of the world. Int parks in the spark gay . and hence to Hertziar 


addition to the well-known method devised by Korn, sev waves, when the circu 
eral others of equal promise are being put forward and _ through the style and cylinder 





g 
interesting results may soon be expected Manuscripts and drawings art pied in a thick 
\ method of wireless transmission of pictures and nsulating ink on the surface { the metal cylinder 
manuscripts has been laid before the Roval Academy of that the passage of each line beneath the stvle opens 
Barcelona by |. G. de Guillen-Garcia and is briefly d the circuit, and consequently, through the operation of 
scribed below the relay, ck ses the spark Clit ut and us¢ 1erial wav 

In wireless, as in ordinary transmission, a distin to be emitted by the antent 
tion must be made between anuscripts wing's At the receiving I Fig. 2 vaves 
nm the one h il d in ] wot iOTa hs OT the [ ) the r T the Sur 
either case, however, the sending and receiving appar [ t throu the batte1 ] 
atus includes cylinders which rotate synchronously in n [he style is mad f steel 
tact with styles moving uniformly in straight lines and ith paper which 1s moistened 
herefore trac ig Nnelices « the ¢ ( S 

. ; i 

The stvle and cylinde the sending st ré , ; ; 

( nnecte S¢ es yitn i } ( ré ¢ 
s 
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the circuit in which the aerial waves are generated portional t 
opened and closed, and 
takes the place of the style of the Morse instrument used of the insulating line of tl rawing which, by it 
in wireless telegraphyv, and traces lines of length propor age under the stvle of tl ending st 


tional to the duration of the train of waves 


The sending apparatus for manuscripts and draw are accurately svnchrot d 
ings is indicated by Fig. 1, the sending apparatus for The result is t C 
photographs by Fig. 3, and the common receiving appa produced at the 1 iving’ stat 


ratus for manuscripts, drawings and photographs by lines, 1/20 inch apart. which distar rey 


Fig 
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receiving cylinder larger or smaller than those of the 
sending cylinder. Other solutions may be substituted for 
the potassium ferrocyanide, or the design may be drawn 
mechanically instead of chemically, by the addition of 
an electro-magnet which will press the writing point on 
the paper during the passage of the current. The cylin- 
ders may also, as in the gramophone, be replaced by 
disks, over which the points move in spiral lines. 

For the transmission of a photograph, a relief or 
photogravure print, either positive or negative, is made 
in bichromated gelatine or similar material, and applied 
to the surface of the sending cylinder d (Fig. 3). (In 
this diagram the cylinder is shown in cross section and 
the elevations and depressions of the gelatine film are 
greatly exaggerated.) The style ¢ is attached to one 
end of the lever ¢, which is pivoted at “, and bears at 
its other end a small wheel r. As the cylinder revolves 
the style alternately sinks into the depressions and is 
raised by the elevations of the print, causing the other 
end of the lever to rise and fall and the wheel r to roll 
over a series of constant pieces. The contacts x +', at 
each end of the series, are of non-conducting material, 
while the intermediate contacts, a a‘ a® a*, are of metal 
and are connected by wires with an equal number of me- 
tallic disks, c c? c? c’. These disks are mounted rigidly 
on an insulating shaft which rotates with uniform veloc- 
ity. The edge of the first disk is smooth, while those 
of the others show indentations and elevations, uniformly 
spaced on any one disk, but varying from disk to disk 
in such a manner that the aggregate length of the ele- 
vated portions diminishes progressively from the second 
disk, ct to the last c*. As the disks turn, their eleva- 
vations come into contact with a metallic cylinder 2, 
which turns at the same rate. One pole of the battery P 
is connected to this cylinder z, the other to the lever ¢. 
As this lever rises, falls, or remains motionless, according 
to the variations in the thickness of the relief print pass- 
ing under the style ¢, the wheel r touches one or another 
of the contact pieces and closes the circuit, intermittently, 
through the corresponding indented disk and the cylin- 
der z, the degree of intermittence being determined by 
the character of the indentation and the first wheel pro- 
ducing a continuous current. As the current in this 
circuit controls the sparking circuit, by means, of the 
relay g, series of sparks and of aerial waves of varied 
intermittence are generated and these aerial waves cause 
the style at the receiving station to trace a broken line 
of a varying width determined by the thickness of the 
part of the print that is passing under the sending style. 
As this thickness varies with the light and shade of the 
various parts of the picture the result is a half-tone re- 
production similar in character and effect to the ordinary 
“process” print. And it is evident that the relief print, 
whether positive or negative, can be made to yield either 
a positive or a negative copy at the receiving station by 
changing the order of the disks c c’ c? c* at the sending 


station Revue des Sciences. 


Electioneering by Telephone 
Electioneering by telephone was a distinctive feature 
of Chicago’s recent judicial campaign. Not that its use 


as a medium for securing votes was an innovation of the 
day, for other campaigns have heard its merry tinkle in 
years gone by, but on this occasion it was brought into 
play on such a large scale that it would seem to bid fair 
The vice-president and 


to be an established adjunct. 
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treasurer of a large mercantile house is credited with 
having formulated the plan for the use of this mechanical 
lobbyist in the campaign of one judge. 

This was the system: 

A vast army of operators, operating 100 switch- 
boards and some 10,000 telephones, were furnished with 
long lists of voters and verbal instructions to call each 
one up between 6 and 8 a. m. When one answered the 
ring he was to be handed the following: 

“Don’t forget to vote for Judge Blank before you go 
to work this morning.” 

The question whether the telephone idea would actu- 
ally gain votes for his candidate was answered by the 
originator of the scheme as follows: . 

“Possibly it is true that some persons would be angry 
at being awakened and asked to vote a certain way, but 
we are standing by the law of averages and believe that 
the great majority of voters thus called will be glad of 
the reminder. There are only a few who would be angry. 
Our lists have been in preparation for three or four 
weeks and contain the names of all citizens who have 
been mentioned as friends of Judge Blank as favorable 
to him or as, for any reason, likely to vote for him, and 
[ believe by this telephone system we reached from 12,- 
000 to 15.000 people.” 

Some of the big business houses of the city allowed 
the use of their switchboards to friends of candidates for 
this purpose and campaign managers believe the entire 
experiment to be the biggest attempt of the kind ever 
seen in Chicago. 


Panama Telephone and Telegraph Lines 


At a meeting of the Isthmian Canal ( 
Culebra April 24 the chairman presented the report 
mitted by the committee appointed to consider questions 
connected with the ownership, operation and maintenance 
of the telegraph and telephone lines belonging to th 
Isthmian Canal Commission and the Panama Railroad 
Company. In accordance with the committee's 
mendation the following agreement between the Isthmia 
Canal Commission and the Panama Railroad Company 
was approved: 


OMmMmission a 


recom 


On and after May 1, 1909, the Panama 
will construct, maintain and operate all telegraph an 
lines and equipment that may be needed in the work of the said 





company and of the Isthmian Canal Commission; that said 
company will furnish to the Isthmian Canal Commission all suc 
telegraph and telephone service and facilities as the commission 
may require, and as may be requested by officers of the commis 
sion with the approval of the chairman and the chief engin 

In consideration of this agreement on the part of the Panama 
Railroad Company, the commission agrees to pay to said com 
pany, monthly, an amount equal to $7.50 for each telephone 
instrument used during the preceding month or fraction thereof, 


and the commission further agrees that the Panama Railroad 
Company shall on and after May 1, 1909, have the use without 
charge, of the commission’s part of the telegraph 
plant and equipment then owned by the commission, and shal] 
not be liable for deterioration or necessary changes or destruc 
tion thereof; and that on the termination of this agreement th: 
railroad company shall pay to the commission the value at that 
time, then to be agreed on, of the commission’s interest on May 
1, 1909, in the plant and equipment which is turned over to the 
company on said date 

The commission also agrees to pay to the railroad company 
the sum of $2,400 per month in full payment for all services 
rendered by the company in maintaining extra operators, signal 
men, and other employes made the operation of 
I. C. C. trains over the railroad company’s tracks. The com- 
mission will pay telegraph operators in its own offices as here 


to fi re 


and telephone 


necessary by 
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Who s Who i in the Telephone Game 


J peggy ba ! © Facts and Fancies About a Man 
very litt a » You Know or Ought to Know 
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work has been mentioned in this magazine. D. C. Jack- 
son shows his Quaker stock. He looks it. Very little 
imagination is needed to see the Quaker in him. Given 
a broad-brimmed, flat-crowned felt hat, a Prince Albert 
coat, and a Fra Elbertus cravat, he would have all the 
“props” necessary to wipe out the progress of the clock 
hand. The indomitable courage of his ancestors is re- 
flected in the things that he does. The educational train- 
ing of his parents, combined with his own studious ten- 
dencies, makes him an instructor of high degree. 

Mr. Jackson lives in Brookline, Mass. He is mar- 
ried and has a son and daughter. He is a member of the 
New York and Chicago Electrical Clubs, the Milwaukee 
Club, Milwaukee; the Union League Club, Chicago, and 
the St. Botolph Club and City Club, Boston. 

His brother, Wm. B. Jackson, is associated with him 
in business. The firm has offices in Boston and in Chi 
Calo, 


Court Denies Writ of New York Company 


Che Appellate Division of the Supreme Court of New 
York denied the appeal of the New York Independent 
Telephone Company from an order denying a writ of 
mandamus directing the commissioner of water supply, 
gas and electricity to issue to the company a permit to 
lay wires 

Justice Clarke, who wrote the decision, says that the 
New York Independent Telephone Company was merged 
with the Mercantile Electric Company in 1905 and now 
claims the right to lay wires under the franchise of a con- 
cern organized for a burglar alarm business. 

“What is directly involved is the right to place an 
additional cable 225 feet long in a duct occupied since 
1894,” says the court. “What is indirectly involved is 
whether a burglar alarm company operating in a very 
limited territory in the financial district, which has been 
transformed into a general telephone company possessing 
a franchise entitling it to occupy any and every street in 
Greater New York and extending over the whole of 
Mexico, the United States and Canada, possesses without 
payment to the city of New York rights so extensive and 
valuable that for such privilege another company offered 

2.780.000.” 

The court finds that the company having the original 

franchise never applied for permission to lay wires. 


to pay $ 


A Telephone Exchange on Board Train 


Che complete utility of the telephone on moving 
trains was fully demonstrated on the special train of the 
California Promotion Committee, which carried one hun- 
dred Californians to the Alaska-Yukon-Pacific Exposi- 
tion. The train, composed of seven sleepers, two diners, 
one composite, one observation and one dynamo car, left 
San Francisco Saturday evening, June 12, returning Sun- 
day morning, June 20. During its absence from San 
Irancisco it was the home of the hundred men, being run 
on the plan of a first-class social club. 

Che train was equipped with wireless telegraph and 
messages were sent and received at all times en route and 
while in Seattle, this being the first complete train to be 
so equipped. 

The utility of telephone service on trains, however, 
was the most essential feature. A switchboard, with 
relavs of operators day and night, was installed and 
every car on the train connected and supplied with tele- 


phones This service, the installation of which bv the 


Pacitic Telephone and Telegraph Company cost more 
than a thousand dollars, was thought of only as a novelty 
at first; but the train had not proceeded twenty miles 
before its practical utility was recognized. 

At each telephone throughout the train was a list 
of those on board with their car and section number, and 
it was only necessary to notify the operator that an indi- 


1 


vidual was desired and connection was quickly made and 





conversation Carried On as easily as Iron iwuse to house 


in a city When it is considered that the train was three 


“eet 1 1 11 ; } " s af aot ‘ 
citv blocks in length it will be realized that the telephone 
was trom the start a great convenience 

On arrival at Seattle, Tacoma and Portland, conne 


] 


tion was made with the local exchanges through fou 
trunk lines, and local and long 1 


qaistance commu 


established, much to the convenience of the people on the 


train as well as to the expediting of business matters 
connected with the various functions of the party lhe 
exchange was in charge of Messrs. James G. Lecknet 
and A. G. Green, and during the entire trip they ren 
dered complete service 


\n American consul in the Levant reports that ten 


ders for a telephone svstem are invited by a larg city 1n 
his district. This is an important enterprise, and includes 
telephone connections with the neighboring cities. The 


time limit for receiving tenders is September 30, 1909 
The file number at the Bureau of Manufactures, Wash 
ington, D. C., is 3634 
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Principles of Fault Location 


By Julius 


{ { 
‘ 
< Se 
¢ ( 
S¢ 
( 
‘ r C < 
{ 
( < 
‘Xx 
1 | 
' ¢ ing 
eS ( 
; 
( 
‘ 
‘ 
\ 
\\ 
( « ¢ 
‘ } 
ly ‘ 
\ 
* 
am, 
g d 
R r X 
} 
‘ r i 
st ' 
¢ Oo \ 
ent r i ( eC 
] + 
r +} + 
Tt 7 T 4 21¢ 
c ¢ ce lat 
T 19] hry y mrry 4 
( rT ¢ al yT il 
; wrmys the hb re we can P 


Bernstein” 


ré¢ ‘ C 
] + 
~ t 
> 
> r i 
r 
e 
B 
> 
_ R 
—_— 
‘ 
‘ 
1 
‘ 
t ~ f 
( Vit Oo 
} n 


(HM) « 








78 


namely, the plug and dial. In the plug type the resist- 
ances are inserted in the circuit by manipulating plugs, 
and in the latter switches or dials are utilized. 


CLASSES OF FAULTS. 


Before considering any diagrams, some general re- 
marks will be in order. The term fault is intended to 
cover every variety of damage by which the electrical 
efficiency of a line is affected. Defects which impair the 
mechanical condition of the line, without affecting it elec- 
trically, do not come under the heading. An aerial wire 
may be penetrated by rust, or a cable sheath may be dam- 





aged, without a trace of change in the electrical condition 
of the line. 

The different kinds of faults may be distinguished 
by the following classification : 

Grounds are defective insulation, to ground or to a 
cable sheath. 

Crosses are defective insulation between wires. 

Opens are breaks in the conductor, so that two parts 
are entirely separated electrically. 

Inductive crosses result from the transposition of 
single sides of adjacent pairs. 

In speaking of crosses or grounds, it is well to use 
the modifiers “total’’ or “dead” and “‘partial,’’ as a dead 
ground and a partial cross. 

The first step in fault testing is to ascertain the 
nature of the fault and to give some particular study to 
the line in trouble by reviewing your knowledge of the 
line conditions. Having decided whether it ig an open, 
a cross, or a ground, the next procedure is to make a 
location. The Wheatstone bridge is employed for locat- 
ing a cross or ground by the “loop tests,’’ and so called 
because it is necessary to have a complete circuit from 
one binding post of the instrument through the: faulty 
section of the line and back to the other binding post of 
the instrument. The circuit is called the loop. The dif- 
ferent sections forming the loop need not be of the same 
sectional area; it is only necessary that there be two in- 
dependent paths of good insulation from the testing 
point to the fault. The simplest way to get this loop is 
to use the mate of the faulty wire, if the wires are in a 
if the wire is an aerial or single conductor in 
a cable, then we must use an external conductor for a 


return. 


cable > he 


PTHE MURRAY LOOP TEST. 


Referring now to Fig. 2, which represents the con- 
nections for the Murray loop, at first inspection we will 
see an arrangement of conductors exactly like that of the 
Wheatstone bridge. The wire f T has a fault at F, and 
is looped to a good wire at J. The loop is connected to 
the testing set at e and f. The resistances B and FR are 
in the instrument, and form two arms of the bridge, 
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while the section f F of the faulty wire, and the remain- 

ing portion of the loop F e, form the other two arms of 
the bridge. The galvanometer and battery are con- 
nected as shown. The current from the battery flows 
through the earth from the point of grounding at the 
testing set to the fault. This connection is independent 
of the resistances forming the bridge, as far as its own 
resistance is concerned. The earth has a negligible re- 
sistance, and while the fault will generally have some 
resistance, unless it be a dead ground or cross, its 
sistance corresponds to +’ of Fig. 1. Calling a the resist- 
ance of the wire from f to F, or the resistance from the 
instrument to the fault, and r the total resistance of the 
loop, from the law of the Wheatstone bridge we have: 


re- 


B r—<a Rr 
. and a 
R a B 1 FR 


From the last equation, the distance to the fault may 


be readily calculated when the values of B and R and 
the resistances per unit length of the loop wires are 
known. 


Since in uniform wires the resistance is proportional 
to the length, these equations may also be written, when 


all the wire of the loop is of one sizé 
B L—d RI 
and d 
R d B+-R 


where L is the total length of the loop, and d is the dis- 
tance to the fault. This formula should always be used 
when it is applicable, as it is the most accurate as well 
as the most convenient. In using the previous formula, 
in order to calculate the distance to the fault, the resist- 
ance of the wire per 1,000 feet must be determined from 
a wire table. A slight variation from gage or a differ- 
ence of temperature from that assumed may cause a con- 
siderable error. Errors from these sources are very 
largely eliminated when the distance to the fault is de- 
termined as a fraction of the length of the loop. 

In using a bridge for locating by the Murray loop, 
it is customary to use a 10,000-ohm coil for arm B, and 
vary the rheostat until a balance is obtained. This opera- 
tion, while quite simple, can be made more rapid when 
using testing sets built upon the slide-wire principle. In 


using an instrument of this kind, there are limitations in 
e 
ee 
] | 
— J 
at } 
| \ ~ F 
| T a 
— i B wt 
oa P el 
— — : 
—_—_ R 





its range, but in its own field of usefulness it is to be 
strongly recommended. 

Referring to Fig. 3, a circuit will be noted arranged 
similar to that of the slide-wire bridge. A contact can be 
moved along a uniform resistance, and the ratio is that 
of the two parts of wire on each side of the contact. Let 


r equal the total resistance of the loop, and a the resist- 
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same time are inversely proportional to the resistances 
R, and R,; therefore, 
nm, &, 
m, “See 
Since the good and bad wires are under similar con- 
ditions, their lengths may be taken as proportional to 
their capacities. Hence, if L, and L, represent the 
lengths of the bad and good wires, then 


R L R. 
of L. — L, 


R ie R, 


1 


The question of allowance for lead wires does not 
enter, unless the leads are very long or a wire in a cable 
is used for a wire leading to the faulty cable. 

In the use of testing apparatus, it is of primary 1m- 
portance that good electrical connections be made 
throughout the circuit. Attention must be paid to the 
cleanliness and the firm binding of all wires and leads. 
If, for instance, the assistant does not make a good con- 
nection in joining the good and faulty wires, but intro- 
duces a resistance of one-fourth ohm, where the wire is 
No. 22 B. & S. copper the location will be 16 feet in error. 
Proper care therefore will be immunity from many trou- 
blesome derangements and failures, the causes of which 
are usually discovered after much loss of time and labor. 


FOREIGN CURRENTS. 

\ source of inconvenience and error lies in the fact 
that at the fault there may exist an electromotive force 
due in some instances to the contact potential difference 
between the faulty conductor and that on which it its 
erounded. Not infrequently stray currents are flowing 
on your wires from light and power circuits, or are in- 
duced from such circuits. These currents are generally 
irregular and cause irregular deflections of the galvanom- 
eter. Where they occur, the battery should be made as 
large as possible, so that the galvanometer deflections 
due to the test current may be larger than those due to 
the stray current. If this precaution does not make it 
possible to make sufficiently accurate location, it may be 
necessary to make use of another loop or postpone the 
test until conditions are more favorable. 


\ DISAPPEARING GROUND. 


\ disappearing ground is occasionally encountered 
while trying to locate a fault. This is generally caused 
by the battery current from the testing set turning a 
slight moisture ground into gas. Sometimes, by waiting 
for a short time, the ground will reappear. By employing 
more battery, so as to get a higher voltage, and taking a 
quick reading, it is sometimes possible to catch a location. 
It may be advisable in these cases to interchange the gal- 
vanometer and battery. When this is done the galvanom- 
eter current only flows through the fault, and it is much 
less likely to. dissipate it than the battery current 

Sometimes the ground can be increased or perma 
nently burned out by applying a ringing generator to the 
faulty wire Before doing this, disconnect the testing 
apparatus. 

If these methods are unsuccessful, it is best to leave 
the trouble until it worse. A ground that is 
sufficient to make a line noisy, can, as a rule, be located. 


becomes 


INEQUALITIES IN LINE RESISTANCE, 


All fault locations by loop methods are based on the 
assumption that the wires have a uniform resistance per 
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unit length. This is never exactly true, and is sometimes 
very tar from true. Unless the wire inequalities balance 
each other, which they do in many cases, the calculated 
location will be in error exactly in proportion to the ine- 
qualities. Among the causes of inequalities are intro- 
duced resistances such as poorly soldered sleeves, slight 
variations in gage, and inequalities in the temperature of 
different parts of the line. It is generally impossible to 
correct for these inequalities. In the cases of long lines, 
where there are considerable inequalities in temperature, 
the resulting resistance variations may be calculated and 
allowed for. 

Another cause of inequality is unequal twisting of a 
wire in a cable. For this reason the loop should be made 
whenever possible by connecting the faulty wire to its 


mate, as the two will then be subject to the same condi 
tions of twist, temperature, etc. 

On lines where a source of trouble is suspected as 
being due to poor joints, it is well to measure the resist- 


ance of the line from point to point, and compare the 
results with the correct resistance per unit lengtl 
CORRECTIONS FOR LEAD WIRES 


It sometimes happens that th 


testing instrument 


cannot be placed directly at the cable ends, and it then 
becomes necessary to employ leading wires between the 
testing set and cable. When such is the case, it is sim 


plest to use the leading wires of the same size as tl 
faulty wire Then the length of these leads must be 
added to L, the combined length of the good and the bad 
wires, and from the calculated distance to the fault must 
be subtracted the length of the leading wire connected 
to the faulty wire. If the leading wires are different in 
size from the cable wires, multiply the length of each of 
the former by its rated resistance per 1,000 feet and 
divide the product by the rated resistance per 1,000 feet 
of the size of wire in the cable. The values thus found 
represent the equivalent length of cable wire having a re- 
sistance equal to each leading wire | 

If the resistance of each leading wire is known the 
equivalent length of the faulty wire having a resistance 
equal to each leading wire is found by dividing their reé 


spective resistances by the rated resistance per 1,000 
feet of the faulty wire, multiplying the quotient by 1,000 
Occasionally it may be necessary to employ fixed 


leading wires whose separate resistances are unknown 
The individual resistances of the wires may be obtained 
most easily by connecting them at the distant end and 
measuring the resistance of the loop. Then ground the 
connection and apply either the Murray or Varley loop 
test. This will give the proportion of the total loop r 
sistance in each wire 

Of importance equally as great as that of locating a 
fault after its occurrence, is to make systemati 


Ita tests upon 
one’s lines, so as to foretell the occurence of such defects 
The use of high-class insulated wires, both for overhead 
and underground cables, has increased to such an extent 
in recent years that I feel we are not realizing the j 

portance of making systematic tests order to maintain 
as high an Chis ; 


testing is especially true in the case of those 


should necessity of 


efficiency as we 


who have 
charge of so vital a system as police 
Consul-General Ravndal. of Beirut. states that tet 


ders are invited for the constructio 


tem at Beirut, including connections h th I g 
cities. Tenders are limited to September 30. Proposals 


should be addressed to the consul l 


venera 
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he eiver has no permanent magnet, deriv- f the telephone s O 
ing it sa ld magnetism from the line current he H. Good: Castleton Corners, Ni York. 1 { e 
lings, o1 of which is adapted to maenet Nii | | RB th ( 1 \ \ R Yor 
he line current, while the other takes 
= a 
3 Se — 5 
j =< 
| | 
\ | | 
a > ‘vs L i 
i aa | 
. > > 
co ag) pon —_ \ 4 hts = 
ia ~~ 
j { | 
; 
, - i 
najor porti Ea speech currents and is effective upon tl 
diaphragn Ernest E. Yaxley, Chicago, Illinois, assignor to ; 
Monarch Telephone Manufacturing Company, of same place 8 
924,826 Battery Conductor. \ flexible conductor’ witl 5 
spring clamps upon the ends. Oliver E. Pettee, Rockland, Main« § ye 
925,093. Dynamo, An electric generator of special construc i 
tion, of the homopolar design, which will produce a smooth cur semanas | 
rent suitable for applying to the telephone line directly, with- i 
out intermediate devices. John L. Hall, Schenectady, New York, 
signor to General Electric Company, of same plac: 
925,098. Lockout. A device whereby upon a party line all 
substations other than the one first upon the line may be locked 0°8 175% Cwitel ‘| 
and with the provision that the subscriber at the first station ae POOLS ] S - 
ma} make it pe ssible for other stations to come upon the line Re . PRE ie, ‘ last depressed key fro; 4% ee : 
if he so de sires R. D. Harris, J. E. Johnson and H. W. Soest, — \ferritt S. Conner, Rochester, New York, RE ENC FO. . 
Fort Wayne, Indiana. po a me Woamutoctn " gente ; ; = 


925,420. Disconnector. A means for disconnecting the tel 926.199 11 Apparatus. Lest the telet moany for 
ephone line outside of the building. Such devices are appreci get and thereby get not the patron’s nick Mr. Larned has i 


ated by the timid, who disconnect the telephone during electrical vented mbination of y and fast relay 


storms, to reduce the danger of conducting possible lightning scriber’s nickel is taken from tl in box position of suspense 
discharges into the building over the telephone line conductor t het , ' sea ee” i 


Moses Bowman, McHenry, Maryland, assignor to Chaunc tor \ ick-release re] connects t] in-cashing ¢ 
Bowman, Boynton, Pennsylvania. to tl lin ind a slow-release rel then disco: ts it 








925,452. Battery Holder. A supporting device and arrange- ink ll dependently upon the remov of the operator’s plug 
ment of terminals such that a series of cells and battery may trom t jack. Sherw J. Larned, Chicag [1 his ssignor 
be hung upon the support and thereby be connected together and to Western Electric | 
into the proper circuits for which they are to be used. Seth A 926,510 I A bridging 9 
Brown, Buffalo, New York. mmot! tt rt e, telephor \ were 

925,573. Telephone System. A system for intercommunica- : - S $s sys 
tion or house system telephones, having a bank of keys by which s 
each substation may call any other directly. A novelty consists 
in the application of the talking battery to the called line throug! iii ; at 

selecting of keys, by which the potential of the battery is kept -_ = Sen 

* ee . A - me 2 | netor r > Ae _ f t 
ff of the line conductors when the line is not in use. William Je = roy RSROES, SEs x \ ns ang 
\. Fricke, Chicago, Illinois, assignor to Monarch Telephon , : Ww icag A1INO} ic uray 
Manufacturing Company, of same place. < ’ S ek ee , ' , 
‘ . ‘ . . ( 1 9 
25,594. Fault Locator. An electromagnetic device for fault 
n in cables by detecting through the sheath a test field 
' ed hv the defective iT alter ( amnall and lenry 7 md < ~ 
p iced by the detective wit¢ Walter O. Pennell and Henry Valuation of Indiana Telephone Properties 
L. Hoffman, Kansas City, Missour1 ! 
> “_ - ‘ - . ‘4 > ¢ 7 _) > a + h > Tr) 1; ¢ . } ) 4 NT | 
125,609. Speech-Current Relay. A novel type of relay fo The annual report of the Indiana State Tax Board, 
p rrents, of the type which comprises a microphone t just issued, shows a total telephone property valuation 
sistance together with electromagnetic controlling in the state of $10,201,519, as against $10,572,987 for 
for it [wo pairs of magnets are used, and the resistance Yel 1 . , , - 
H RS Wheel Weet Vj 1908. These companies are taxed on the valuation af 
etw the tHiarve x tuart, neeling est 1 
+ their corporate property, the assessments being made on 
125,756. Party Line. That one station of a party line mat eports to the board during the month of May each year. 
1 7 ] . os -< | . ale : - : . 1 “+ 
t ers when several are upon the line at once, at [here is considerable speculation over the fact that the 
tay r 914072 n+ ; +1 lndead i: ~} hrido . o 3 4 . e . 1 
g resistance or equivalent is included in each bridg chief decreases were made in the property of the Central 
in series with telephone his primary Circuit ded he tel Union Telephone Company and the Cumberland Tele 
phones are left open and a push button key is provided to clos ve ; 
then int, 7 so shunts the impeding resistance to increas: pnone ipany, both ell concerns, and tnat < ISpi 
the ffecti transmission George C. Cummings, Western ous increases occur in the values of the independent tele- 


Springs, [lit phone properties. The Indianapolis (independent) Tele 





925,775. Miniature Booth. This so-called booth is just large phone Company’s property is valued at $79,000 and the 
stadia ‘ itvink ote talanhnae of thu ortable or desk stand i “i ,- a ens mn ; 
enough to contain phone of the portable , Cesk stand New Long-Distance (independent) Telephone Company’s 
type, and t th is provided with an opening closely fitting j ¢ : : % ae a - 
the face of the telephone uset [The device is substantially property at $41,000, more than last year lhe only in 
voice screen, her tl screen for the free ear of the tele crease in valuation assessed against the Bell property was 
phone user. Edward F. Hutton, New York, and George A. $5,873 against the American Telephone Company and 


llis I > Shore, New ork, assignors to he Miniatut . e : : 
Ellis, Jr. | ee York, assignor lint the only decrease of any material amount given to an 


Telephone Booth Company, of New York, New York “ : ‘ ; Pee 
; ; independent company was $20,480 in favor of the Citizens 


925,806. Miniature Booth. In connection with a miniature _, , 2 . . 1 
booth and a telephone set placed inside thereof, a hook externa! Telephone Company, of Fort Wayne, due to loss by 


to t r storn 


to the booth is provided, and means connecting to the hook lever: 
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vision cord-circuits used in these switchboards are guar- 
anteed to prevent “ring-through” or “hang-up” difficul- 
ties. 

When desired, these switchboards can be equipped 
with through toll line circuits (sometimes known as “‘cut- 
in stations’), audible code ringing on each of the line 
circuits, 

lhe Western Electric Company is offering in con 
nection with these switchboards a standard line of ac- 
cessories, such as lightning arrester cabinets, calculagraph 
sections, calculagraph shelf extensions, cash drawer shelf 
extensions, It will be noted that this line of switch- 
boards and accessories will fulfill every known telephone 
condition. | 

The general outline of these switchboard sections is 
such as to present a neat, practical and pleasing appear- 
ance. Fig. 1 illustrates a two-position section equipped 
with No. 2 combined jacks and signals. 

‘ig. 2 illustrates a one-position section arranged 


ete. 


ex. 


Fig. 2 
tor magneto use, the line circuits in which are equipped 
with No. 34 signals for the city lines and a No. 


? com- 


bined jack and signal for the rural lines. 








Some novel features of construction will be found in 
\ll joints in the woodwork are tongued and 
grooved and securely fastened with a fine qudlity of glue 
and further reinforced with steel angles. The keyshelves 
of these sections are strengthened by steel bars to which 
the operator’s keys are fastened by means of machine 
screws. This not only insures a perfect alignment for the 
keys, but permits of their easy removal should occasion 
require. The keyshelves are hinged by means of a piano 
hinge extending the full length of the keyshelf. This 
arrangement very materially strengthens the keyshelf and 
plug-shelf and also adds to the appearance of the switch 

The exterior surface of the sections is finished 
with a rich, golden-oak finish. The outer coat of varnish 
is hand-rubbed and of such a character as not to scratch 
easily or to show ordinary wear. 

Che switchboards are equipped with Western Elec- 
tric Company's Bell type of apparatus throughout. Many 
interesting features will be noted in connection with this 
apparatus. The No. 2 combined jack and signal used on 
the line circuits of the self-restored signal type of switch- 
board represents a radical departure from any previous 
The signal is given by means 


this section. 


board. 


design of magneto signal. 


of an indestructible revolving steel ball, the visible por- 
tion of which changes color when operated. 
the surface of this ball projects out 


\ portion of 
from the face-plate 





No. 2. 


in such a manner that the signal can be seen from the 
well as from the front. One of the great ad- 
vantages of this type of signal is that there are no project 
ing surfaces on the face of the board that are liable to 
injure the operator’s hands or tear her clothes. Another 


side as 


novel feature of this signal is the circular armature that 
is made use of in order to permit of readily removing the 
coil from the signal. By means of the circular armature 
none of the line connections are disturbed in any way and 


no parts of the signal that enter into the adjustment of 
the same are disturbed. The coil is removed by 
ple operation of removing a single screw. Especial atten- 
tion has been given to the night-alarm attachment. This 
circuit is completed through two platinum-pointed springs 
that are attached to each of the which spring: 
make contact when the signal is operated. Thess 
are located in an accessible position behind the face-plate 


the sin 


sionals, 


springs 


so that the operator can in no way injure them 
The No. 4 and the No. 56 tvpe drops which are used 
in the manually-restored type of switchboards are of th 


standard “Bell” type, which has been manufactured for 
the last fifteen years. 

The No. 34 signal used in the electrically-restore: 
line signal type of switchboards both f nagneto and 


central pattery\ has been thoroughl tried out 
in service \ 
in operation today 


kevs tha 


operation 
total of about 

vy are equipped with these signals. The 
t are used in these switchboards are of the well- 
known No. 102 type. They are equipped with horizontal 
springs that are mounted on edge in blocks of hard rub 
ber. Bv means of this construction it is possible for the 
trouble-man upon opening the keyshelf to see clearly at a 
lance whether or not anv obstruction is in 
the kev springs. This feature is shown in Fig. 3. This 


renders it seldom necessarv to remove the kev from the 


1,900 switchboard sections 


trouble or 


kevshe If 


The cords used on all of these switchboar: f 
the flat steel wire tvpe, which are renowned for their 
; 
ong service. 

~ c e 1 1 1 
In the design of all of the apparatus used these 


switchboards especial attention has been given to the 
high efficiency of operation and also to a low maintenance 
expense. Especial attention has also been given to the 
location of the apparatus in the switchboard sections 
The result is that all of the apparatus is easily 

and the services of an expert are not required in order 


to maintain these switchboards 


acce ssible 


Harvard Electric Company Announcements 


Electric is adopted new 
] 


securing prompt delivery of the 


The Harvard Company h: 


plan of insuring its 
materials and parts which go into the Harvard products. 
Commencing September, an expert will travel all over 
the country to call on firms from whom the Harvard 
Electric Company purchases, such as steel, screws, porce- 
lain, carbon, brass and other manufacturers, and it will 
be his duty to see that adequate steps have been taken 
Harvard Electric Company its supplies on 
schedule time. If there are any methods by which these 
can be hurried along, he will suggest them 

\llen Lee Haase. general sales manager of the com- 
is now on the Pacific coast combining business with 


to give the 


pany, 
pleasure 

Che Harvard Electric Company announces that after 
September 1, 1909, its Chicago office and factory will be 
located at 523 West Van Buren street, where with greater 


quarters and more adequate facilities it will be better able 
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to take care of its rapidly increasing business. As before from the island to Oakland Mole. On Goat Island, con- 


the Lastern ofhce will remain located at 136 Liberty nection with land cable is to be made The entire 16,300 


street, New York City, in charge of John J. Waldman, feet of cable is one of the largest orders for pape! 
tastern manager, nsulated submarine telephone cable ever placed The 
] . nanyv | ss9e¢ seces heallats NJ latino ] 14 +] rh ] | ] } 
ihe company Has JUSt issued Dulletin NO. ls relating able 1S consigned t ne Pacific reliepnotl ind lelegraph 


+ | } 
ce) 


rackets, sectional switch boxes, conduit boxes, tele- ( mpan\ 


phone tuses, wire joints, etc. In this bulletin there is 
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[he convention days fell in the midst of the late 
lune hot wave. Western Electric fans were placed in 
the company’s exhibit booth and these rooms soon became 
popul Similar fans were placed in the convention 
room and were much appreciated. The Western Electric 
Company distributed trademark paper weights, 
which were unique in design. 

Representing the company at the comvention were 
\essrs. W. E. Harkness, R. F. Spaner and H. L. Burns 
of New York, and Messrs. C. L. Howk and J. H. Finley 


yf Chicago. 
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Yellow Pine for Telephone Poles 


\ series of tests in preservative treatment have been 
made by the Forest Service on yellow pine for telephone 
This tree has qualities which make it a desirable 
pole timber, but it is not durable, and decays at the butt 
in a few years when set without being given a preserva- 
tive treatment. An experimental plant was operated near 
Fresno, Cal., in which about 600 poles were treated. It 
was found that the western yellow pine ranks among the 
woods which-are most easily impregnated with preserva- 
tives, and that when thoroughly seasoned a penetration 
of from two to three inches was obtained by immersing 
the butts of the poles in a tank of hot creosote for < 
period of one hour, followed by five minutes’ immersion 
1 creosote. Owing to the ease with which it ab- 
sorbs the preservative, western yellow pine is admirably 
adapted for treatment by the open-tank process. The 
treatments can be conducted with comparatively simple 
and inexpensive apparatus, and it seems likely that the 
pine pole with creosoted butt will replace the cedar pole 
in many localities when its advantages are more com- 
monly recognized. 
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poies. 


in ci yf 


Western Telephone Manufacturing Company Moves 


The Western Telephone Manufacturing Company, 
which has recently been reorganized and the name 
changed to the Western Telephone Construction Com- 
pany, has been moved from Muskegon to Chicago, mak- 
ing the latter city its permanent headquarters. Hereto- 
fore the company maintained a local office in the Medinah 
lemple, but it is now occupying its new factory on Cur 
tis street, just south of Randolph street, Chicago. The 
general office has been moved to the factory. The gen 
al management of the company is in charge of H. E 


er 
\nderson 


An Interesting 
\ panoramic view of the immense cedar pole stock 
the Kellogg Switchboard and Supply Company, at 
canaba, Mich., was recently obtained and is produced 
herewith, which is interesting because of the difficulty in 


aining satisfactory views of this kind of a subject 
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Changes on Kellogg 


Phe Kellogg Switchboard and Supply Company 
nounces that J. C. Murray has been appointed distt 
sales engineer for the states of Illinois, Indiana, Oh 
West Virginia, Kentucky and the southern territory 

I’. C. King, of the Logansport Home Tek 
Company, will continue Mr, Murray’s excellent w 
Indiana 

Both these gentlemen are wt known telephone 
of long experience, and the widening of their fi 
work will be of interest to Kellogg customer t 


- 
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trade generally 
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Staff 
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New American Electric Fuse Catalogue 


The American Electric Fuse Compat as iss 
perpetual catalogue of telephone specialties Lhe 
loose-le pages at present embrace cor 
covel I tan linen paper treat Of eve go in the 
ot American specialties, trom a hun dre 
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Ar Telephone Securities Praised 


lward b. Smith & Co., New York, and Thomas A 
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Michigan Tax Commission Busy 
Under authority granted by the state board of audi- 
tors, the Michigan state tax commission is enlarging its 
force for the purpose of determining the value of tele- 
phone properties of that state eligible to taxation by the 
ad valorem system under the new law. 
\l_ A. Porter. of Northville, has been engaged as an 





VoL. II, No. 2. 


expert, and others will be hired to appraise the value of 
the telephone properties of about 250 companies. This 
work must be completed by the first of next December 
that the tentative may be made. 


in order assessments 


Brevities of the Business. 


PERSONAL NOTES 


Leigh S. Keith has joined the engineering force of McMeen 
& Miller, consulting telephone engineers, contractors and patent 
rts. Mr. Keith is a graduate of the Massachusetts Institute 

of Technology and has had vast 
] experience in practical affairs. For 
| several years he was employed on 
the general engineering staff of 
the New York lelephone Com- 
pany. In the capacity of engineer 
in charge of central office instal- 
lation, he was responsible for the 
equipment of some of the largest 
central office installations in the 
world; Broad, Cortlandt and Riv- 
erside exchanges serving as exam- 
ples. Directly under the chief of 
the New York Telephone Com- 
pany, he devoted much time to in- 
vestigating the merits of automatic 
and semi-automatic equipment, 
and made exhaustive studies of 
L / traffic, plant and other phases of 
telephone maintenance and opera- 
year he devoted his entire time to a 
transmission, his research bringing him 
with all forms of transmitters and receivers. Since 
severing his connection with the New York Company he has 
been in many parts of the American continent investigating gas 
and electric light and power conditions for municipalities. Mr. 
Keith, as well as the firm who now engage his services, is to be 
-ongratulated. The relation should be 
idvantageous. 

C. P. Wainman, general manager of the Northwestern 
lelephone Company of Minnesota, North and South Dakota, will 
head of the commercial department of the 
Organization of the central western 
with headquarters at Minneapolis. 

George A. Ullman, president Telephone Com 
pany, Wooster, Ohio, since its organization, has resigned. an¢ 
Samuel H. Grabill, formerly vice-president, has been elected 

ll his plac 


expt 
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Bell telephone companies, 


of the Star 
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R. H. Mathers has resigned as manager of the Union Count) 

lelephone Company, Richwood, Ohio 
W. B. T. Belt, formerly general manager of thi 
lephone Company, has been appointed general plant superin 
Nebraska, Iowa, the Northwestern, the Duluth 
Mesaba Telephone companies, covering all the allied Bell 
‘ompanies in Nebraska, Iowa, Minnesota, North and South Da 
kota. S. S. Kelly, formerly superintendent of the Nebraska com 
appointed assistant traffic superintendent of the 


Nebraska 


aent for the 


ny, has een 
bove companies 


J. P. Baldwin, manager of the Benton Ridge Telephon¢ 


Compat Benton Ridge, Ohio, has resigned his position, to take 
effect August 1, and will be succeeded by William H. George 

P. H. Coolidge, formerly manager of the Western Electric 
Company at San Francisco, also supervisor for the company on 
the Pacific coast, has accepted the position of assistant general 
manager of the Pacific Telephone & Telegraph Company, with 


headquarters at San Francisco. 

\. B. Conklin, Elgin, IIl., has accepted the position 
pert engineer and manager of the Atlanta Telephone & Telegraph 
Company, Atlanta, Ga. 

\. E. Madden has been appointed manager of the Rocky 


of ex 


Mountain Bell Telephone Company's exchanges at Cody and Me« 


teesee, Wyo 








The commission will use the valuation made by Pro- 
fessors Cooley and Adams in 1900 and revised in 1907 
as a basis for the work and for the purpose of compari 
son 
H. D. McKinney, formerly of Janesville, Wis 
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CW T] 
LAKE CITY \RK The | 
been incorporated with a capital stock of $10,000; P. J. Spring 
president; W. W. Perkins, secret 
Napa, Cal The Imrieville Farmers’ Telephone ¢ 
I been organized with the following ofhcer President, Wil 
liam G. Furber: vice-president and treasurer, F. W. Zettl 
WINCHESTER, CAI Tr} Winchester-P] nt Vall 
Company has been incorporated, with M low 
iC. W. Pat sol retar\ 
Mottna, Col [he Plateau \ l ( 
rp ted by K. G. H John G 
4 i api ] ation tf S5O0.000 
JENKINSBURG, GA App! 1 
iti the Jenkins g Telep ( 
|. F. Tingle and others 
BowDEN, GA Articles ] y 
mpany tak | g 
now vyned bv B. W. Littl \ t 
terest ( ipita K, 0,000 = 
templated extensions 
BELLEVILLE, ILI r] lich G 
( D has been incorp r M i 


pital stock of $5,000 
Worpden, It \r 1 1 
the Worden Telephone ‘ pat vit] cal $2,504 
by John C. Mue Charles W. P F.W.S 
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BREMERTON, WaAsH.—W. D. Calder of this place and C. J. capital stock of $10,000 TI 
‘armer of Port Townsend are interested in the organization of Wabash Home Telephone 
the Kitsap County Telephone Company, which has for its pur- Hore, Inp.—The Hop 


, 
ose the installation 


f exchanges in all the principal towns of been purchased by J 
he county, connecting them with the independent system at ney, Frank Tyner, A 





n 
Seattl will k ‘ SIV impr vvements a 
SturGeON Bay, W1is.—The Peninsula Telephone Company MARTINSVILLE, IN The Mart 
incorporated with a capital stock of $5,000 by G. W f which C. S. N f In if 
Greaves, John G. Walker and August Moeller. n up-to-date plant, a franchis 
LarsEN, Wis.—The Larsen Telephone Company has been five years at an increased rat 
‘orporated by Niels Jensen, A. H. Hindman and Louis Soren BLOOMINGTON. ILI The Mcl. 
Capital stock, $10,000 pany has been purchased by t Ki 
ForpwicH, Ont., Can.—The Springbank Telephone Com Je Iu \n effor r 
pany has been incorporated with the following directors: J. Mc- telegraph and power 
Laughlin, R. Ferguson and J. Padfield. Capital stock, $10,000 ground 
fotepo, Ont., Can.—The Rural Telephone Company of CH o, li The We 
Kitley has been incorporated with a capital stock of $10,000, Th pany hanged its \\ 
rovisional directors are \. R. Hanton, J. M. Edgar and R. 7 ( pany. 
Beckett. The principal office of the company is in this plac PLEASANT PLarns, | 
[fron Ripce, Wis.—The Town Hubbard Telephone Company Company has been pu 
as been organized in this place, with a capital stock of $2,000 N l The B ( 
\ 1{N¢ ] 1] I 7 E WS ~ " - “DS : ) 7 
. } ‘\ IN io 
Co o City, Coro—The Texas and Pacific Telephon systet 
Company has increased its capital stock from $40,000 to $60,000 "Expo s 
Evuiott, [11 Che Dix Telephone Company contemplates fe 
sing its capital stock to $25,000 for the purpos f installing < l 
ange at Gibson City ( 
OSBORNE, KAS Osborne-Cheyenne Telephone Company by F. M. Campbell 
increase its capital stock from $4,000 to $7,000 Mr. S IN < O 
SAGINAW, Micu.—The Valley Home Telephone Company ' 
-ontemplat S increasing its capital stock to enable it to make \I \Miicu | he) | 
sired extensions and improvements. Y 9 
CoLuMBIA, NeB.—The Platte County Telephone Company has \ 
ised its capital stock from $40,000 to $100,000 ment 
Bucyrus, On1o.—The Bucyrus Telephone Company has 11 \ NA, MiIcH ry \ 
reased its capital stock from $100,000 to $150,000 : ) 
DEFIANCE, Ont0.—The Northwestern Telephone Compa Montmorenci C 
is city has increased its capital stock from $60,000 to $100,001 RicH MM R 
MANCHESTER, N. H.—The Canterbury and Boscawen Tel is making arrange | 
ne Company has increased its capital stock from $2,500 t KA KA. Mo—TI K 
$5.000 ( nat : D 
CrosskILL Mitts, Pa.—The Bethel and Mt. Aetna Telephon Butte. Mi lepend 
Company has increased its capital stock from $10,000 to $25,000 make mat extensions durit g 
Newton, Wis.—The English Lake Telephone Company has ey ne t Miss 1. als 
reased its capital stock from $21,000 to $42,000 EA E, NI The I 
CRANDON, WIs [he Crandon Telephone Company has i pat yu : 1] l 
ts capital stock from $3,000 to $7,500 t Beatri nd W 
ee 3 \f t t c \T N " 
FRANCHISES ASKED AND GRANTED pat will expend $1,000,000 
with t next vear 
BootHe, ArK.—The Boothe Telephone Company has beet S esvVILLEF. N. C | 
granted a franchise to install a telephone system in Mansfield erect a new ey nge buildit } 
LATHAM, Itt.—The Decatur Home Telephone Company has Arrnany. N. ¥ lr : 
n granted a franchise to construct and maintain a telephon to connect its lines wit < 
stem in this place. throug! t Ea g 
BELLVILLE, Kas.—The Rydal Telephone Company has been the Hudson river 
granted a franchise to operate in this plac: a Pa The P T 
Ciinton, Mo.—The Missouri Union Telephone Company has ‘ Bis » evale : 
1 granted a franchise to operate in Clinton and Windsor on G f...The D ( 
Manpan, N. D.—The Southern Morton County Telephon: ~ ik el’ tie Caen 
Company has been granted a franchise to construct and operate ig SR D yore t WW 
telephone system in the county. | : Sock ‘iin iniapibaiiens ae 
BELLEVERNON, Pa.—A franchise has been granted the In- weeieage : 
dep ndent lelephone Company to install and operate a system in chased bv T. O. McGuire 
‘ I ut ’ : yr. ] fr 
MaAzeppa, MINN The Goodhue County Telephone Company Z ASKI ( \ <9 | Virg 
has ured a franchise to construct and operate a telephone sys i aie 
; ee ak mA, Was ri dquar 
Company of Puget Sound has bi 
VISCELLANEOUS to this citv The compat S +7 
Vittanow, GA.—The Sugar Valley Telephone Company has $100,000 in improvements. a 
been purchased by M. Gordon Keown, president and general \ CTORIA, B. C., CAN he DI 
manager of the Armuchee Telephone Company pany wl! | place its wires tn t 
FLAGSTAFF, Ar1z.—The Coconio National Forest Service will N ( inced by the « 
spend about $5,000 in the construction of a complete telephon¢ HANLEY, SASK., CAN en 
system between its different ranger stations, which will connect pat recently organized, w1 ynst 
with the Arizona Overland Telephone Company D. M. Dilley is manager of the comp 
Dixon, Itt.—The Dixon Home Telephone Company is plan Can.—The Sa 


MoosETAW, SASK 
ning improvements in its system pany, with t 

DecKER, INpD.—The Wabash Home Telephone Company has governmer 
been purchased by three local men and wi t 


| be incorporated under 


the name of the \ hite River Valley ‘¥ lephone Con pany, with a province 
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